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THE PROGRESS OF THE NEW NAVY is shown in a 
tabulation recently made public by Chief Naval Con- 
structor, Philip Hichborn, U. S. N. At the beginning of 
1897, the armed force afloat, neglecting all but the vessels 
of the new navy constructed since 1883, consisted of 3 
first-class battle-ships, 2 second-class battle-ships, 18 
cruisers, 7 gunboats, 6 double-turreted coast defense arm- 
or-clad vessels, 3 torpedo boats, 2 dispatch boats, and the 
ram “Katahdin.” During the first ten months of 1887 
there were added to this force 1 battle-ship, 8 gunboats, 
and 3 torpedo boats, or 12 new vessels in all. There are 
now under construction, 5 first-class battle-ships, 1 gun- 
boat, 16 torpedo boats, and 1 submarine torpedo boat. 
The names of these vessels now under contract, their 
builders and the state of progress on each, are shown in 


the following table: 
Battle-ships. 


Work 
Name. Builder and city. complid. 
No. 5. ‘“‘Kearsarge”’..Newport News, Va. ......... 45% 
No. 6. “Kentucky’’...Newport News, Va. .......-. 44% 
No. ¢. “TOG «.<«- Newport News, Va. ......... 24% 
No. 8. “Alabama’’....Cramp & Sons, Phuadelphia.. 25% 
No. 9. “Wisconsin’’..Union Irn Wks.,San Francisco 19% 


Gunboat. 


No. 13. ‘‘Princeton’’.. .Dialogue & Son, Camden, N.J. 91% 
Torpedo Boats. 


No. 4. “Rodgers’’....Columbian Irn Wks,Baltimore 96% 
No. 5. ‘‘Winstow’’....Columbian Irn Wks,Baltimore 90% 
No. &. ‘“‘Rowan’’......Moran Bros., Seattle, Wash.. 83% 
No. 9. “Dahigren’’...Bath (Me,) Iron Works....... 8% 
No. 10. ““T. A. M.”’.....Bath (Me.) Iron Works ...... 8% 
No. 11. ““‘Farragut’....Union Irn Wks,San Francisco 11% 
No. 12. “Davis’’.......Wolff & Zwicker,Portland,Ore. 58% 
No, 13. “‘Fox’’........Wolff & Zwicker,Portland,Ore. 46% 
No. 14. ‘‘Morris’ ..-Hereshoft Mfg.Co.,Bristol,R.l. 0% 
No. 15. “‘Talbot’’......Hereshoff Mfg.Co.,Bristol,R.I. 48% 
No, 16. “Gwin'’.......Hereshoff Mfg.Co.,Bristol,R.I. 48% 
No. 17. “‘“Mackenzie’’...C. Hillman Co., Philadelphia. 60% 
No. 18. ““MeKee”’......Columbian Irn Wks,Baltimore 20% 








No. 19. .......+e++-..-Harlan & Hollingsworth, Wil- 
mington, Del, ........ ese O% 

No. OM cctecdiawaecss Wolff & Zwicker,Portland,Ore. 0% 

NO. 21. ...+0...e.+...Gas Engine & Power Co, N.Y. 0% 


Submarine Torpedo Boat. 
No. 1. “Plunger’’.....Columbian Irn Wks,Baltimore 61% 


The completion of these vessels will make the total num- 
ber of vessels in the new navy 77. 
ice ianesaalsccaness 
THE LARGE FREIGHT STEAMER ‘“‘PRAETORIA,” of 
ie Hamburg-American Line, was launched in England 
n Oct. 9% This vessel is a sister ship to the ‘‘Pennsyl- 
vania,”” which is said to be the largest ocean freight 
irrier in the world, and is 585 ft. long, 62 ft. beam, and 
‘1 ft. deep, and is registered at 13,500 tons, 
haste 
STREET PAVING AND CLEANING FOR CHICAGO 
‘ere discussed recently before a meeting of the Union 
‘ague Club of that city. Mr. L. E. McGann, Commis- 
oner of Public Works, stated that the present paving 
ludes 68% of cedar block, 25% of granite block and 
‘ or 5% of asphalt. He favored asphalt for general use, 
anite block pavement (of better construction than that 
w used) for streets having the heaviest and roughest 
‘fic, and brick for second-class business streets. He 





also advocated concrete or flag sidewalks. Me. gd. J. 
Badenoch, formerly Chief of Police, suggested the employ- 
ment of the assistance of the police in enforcing clean 
liness of the streets and alleys. Under this plan the po- 
lice officers would make daily reports on sanitary condi- 
tions of their posts, noting the number of times per week 
that the garbage boxes were cleaned, lodging complaints 
against negligent garbage collecting and street cleaning 
contractors, and noting the time of sweeping and remov- 
ing the swept up dirt. He stated that Mayor Swift at the 
beginning of his term of office abolished the office of side- 
walk inspector, and required the Police Department to 
make daily reports to the Department of Public Works of 
all defective sidewalks, thus saving to the city the cost 
of 54 sidewalk inspectors previously employed at an an- 
nual expense of $54,000, who could not possibly render a 
daily report of all defective sidewalks in their territory, 
and securing from the police without any expense much 
more accurate and reliable information, as it was made 
the duty of each patrolman to report the defective side- 
walks on his post, and he was held personally responsible 
for his failure to do so. Maj. J. W. Howard delivered a 
lengthy address on the relation of clean streets to sani- 
tary conditions, and spoke strongly in favor of non-po- 
litical contro] of municipal work. He presented the fol- 
lowing table of the cost of street cleaning: 








— Cost——_—-——_ 
Clean- Tobe Total 
fe ing and »—Per capita— cleaned miles 
Cities. removing An- Week- neces- pave- 
: garbage. nual. ment. 
Chicago .... $672,000 $0.38 1,183 
New York .. 2,099,000 1.66 499 
Boston ..... 306,000 6S 319 
Paris ....... 1,400,000 Dt 586 
Berlin ..... 1,400,000 82 270 
Vienna ..... 850,000 61 105 





This shows that Chicago is appropriating less than any 
of the cities given and that each person will have to give 
more than “4-ct. per week to keep about half of the paved 
streets at all clean. The other half of the paved streets, 
principally because of the practically abandoned wood 
pavement upon them, cannot be cleaned in any admissible 
sense of the word. 


> 


THE FALL OF A THEATER ROOF in Cincinnati, O., 
on Oct. 15, killed two persons and injured a score of 
others, some very seriously. The accident occurred at 
Robinson's Opera House, and seems to have been caused 
by the failure of the wooden trusses supporting the domed 
ceiling over the auditorium, which precipitated the ceiling 
and supporting timbers onto the audience below. Several 
explanations have been given to account for the failure of 
the timber trusses, but as the timbers were found to be 
rotten and the joints shrunk apart, the explanation is evi- 
dently not very far to seek. It is said that the trusses 
had been in place since 1870, and had not been inspected 
or repaired in that time, so far as is known. 


—>—__——_——__ - 


THE MOST SERIOUS ‘RAILWAY ACCIDENT of the 
week was a head-end collision on the Canadian Pacific Ry., 
between Sittsville and Hazeldean, Ont., on Oct. 14, which 
caused the death of four and the injury of three persons. 
The collision occurred be.ween the Toronto Express and a 
freight train. The engine of the express train left the track 
and its tender telescoped into the first baggage car. Both 
the engine and cars of the freight train were derailed and 
heaped up alongside the track, which was badly torn up. 
The press dispatch gives conflicting statements as to the 
cause of the accident, but the most reasonable one seems 
to be that the freight train had got stalled on the grade 
approaching Sittsville and had left part of its train be- 
hind. After bringing the first section into the station the 
engine had gone back for the second section, and was re- 
turning toward the station when the collision occurred. 
In going back for the second section the trainmen had 
either failed to notify the station master to hold the ex- 
press train or else the station master had neglected or 
misunderstood the order. * The killed and injured were 
all employees of the railway. 





—o———___ 


A BOILER EXPLOSION at Reckdale, Tex., on Oct. 9, 
completely wrecked the water and electric light plant and 
killed the fireman and seriously injured two other persons. 
The boiler was 75 HP, and it is stated that an S-ft. sec- 
tion of the front end was blown three blocks. The acci- 
dent leaves the town entirely without a water supply or 
light, and it is estimated that it will be 30 days before 
the plant can be got in running order again. 

-—- a 

A FIRE DESTROYED WINDSOR, NOVA SCOTIA, al- 
most completely, on Oct. 17. Of the. 3,500 inhabitants 
of the town the press dispatches state that nearly 3,000 
have been left homeless. The origin of the fire is un- 
known. The total loss is estimated roughly at $3,000,000. 

catenin tcl litinindpetcittlls 

THE BURSTING OF A WATER TANK AT RITZ- 
ville, Wash., is reported as having occurred on Oct. 6. 
According to ‘“‘The Manual of American Water-Works’’ 
for 1897 the tank was of weod, 20 ft. in diameter and 
30 ft. high, and rested on a timber trestle 40 ft. high. 
The water-works at Ritzville were built in 1894. 


MUNICIPAL INVESTIGATION OF STREET RAIL- 
ways is to be instituted in Chicago, and the council has 
unanimously voted the passage of an ordinance for this 
investigation. rhe following are the principal matters 
to be reported on: 


What lines of street railway are now operated by each 
company, and under what franchises, and specifying the 
dates when said franchises expire respectively 

An inventory of all the tangible property of each of the 
street railway companies its original cost and present 
cash value, 


The gross receipts, operating expenses, fixed charges, and 
the amount and rate of dividends paid by each company 
during each year of its existence. 


The amount of capital stock of each company and the 
average market value thereof during IS) and prior years 
so far as may be deemed material; also the date, amount 
and purpose of each issue of said stock, and the consider 
ation for which it was disposed of. 


The amount of bonded indebtedness at the present time 
and the annual interest thereon,and for what purpose such 
bonded indebtedness was created 


The amounts paid into the public treasury by each com- 
pany for taxes, licenses or other public purposes during 
each year of its existence. 


Che number of passengers carried and the number of 
transfers issued by each company in 1Si, and in previous 
years so far as may be deemed material 


The amount and value of all donations bonuses or other 
payments of any kind received by each company at any 
time for the extension or building of any lines of street 
railway. 


The amount of capital lost by any company at any time 
by reason of a change of motive power 


The scale of wages paid employés by each company, and 
the conditions of employment 


The committee is authorized to employ such expert and 
clerical assistance as may be necessary and as may be ap- 
proved by the mayor, such assistants to receive such com 
pensation as the mayor shall approve and as shall be duly 
authorized. 


THE CHICAGO STREET RAILWAYS are receiving a 
good deal of attention from the city authorities just now. 
Ordinances have recently been passed requiring the cars to 
be fitted with fenders, and instituting a committee to in 
vestigate the franchise and the financial conditions of the 
roads; while two others under consideration require the 
cars to be fitted with vestibules or other protection for the 
motormen during the winter, and requiring the companies 
to use the same paving between the track as is used on the 
rest of the street. The corporation counsel has also ren- 
dered an opinion to the effect that the street railways have 
no right, under their franchises, to operate mail cars on 
their lines, and that the authority granted by the United 
States government is not sufficient to give them such a 
right. The post office authorities at Washington, however, 
say that such an opinion is absurd, as congress, by stat- 
ute, gave the post office department authority to contract 
with street railway companies for carrying the mails. 
Every car carrying mail under such contract, it is claimed, 
has the same rights as a steam train that carries the mail, 
and any persons interfering with the mails, whether city 
officials or employés who are on strike, are liable to pun- 
ishment. 


THE CONNECTICUT STATE SEWAGE DISPOSAL 
Commission has organized by electing Prof. Edw. H. Jen- 
kins, of New Haven, as chairman and Robt. A. Cairnes, 
City Engineer of Waterbury, as secretary The commis- 
sion has made the following provis'onal outline of its 
proposed work: A study of the past and present condilion 
of sewage disposal with special reference to English prac 
tice; review of litigation over stream pollution in Con- 
necticut, descriptions of purification plants already built 
in the state, and discussion of the situation in certain tide- 
water and inland cities, and groups of cities in certain val- 
leys; suggestions as to state legislation, such as re- 
fusal to authorize cities to issue sewer bonds until plans 
for sewage disposal had been approved by some competent 
state body. 


— - — 


CIVIL SERVICE EXAMINATIONS for positions in the 
Department of Public Works of New York, N. Y., are an- 
nounced as follows: Mason building inspector, Oct. 21 
and 22; inspectors of regulating, grading and paving, Oct. 
25. Candidates must be over 18 years of age and citizens 
of the United States. For the position of mason building 
inspector there is no residential requirement, but for in- 
spector of regulating, grading and paving, candidates must 
be residents of New York state. The candidates for mason 
building inspector must have had at least ten years’ prac- 
tical experience. The secretary of the Civil Service Com- 
mission is S. Wm. Briscoe, New Criminal Court Building, 
New York, N. Y. 


° 


THE HOLMAN FRICTION GEARED LOCOMOTIVE, to 
which we have referred several times in past issues, is re- 
ported to have reached a speed of 104 miles per hour in 
a recent trial run on the South Jersey R. R. The entire 
run of 56.1 miles was, it is stated, made in 54 minutes. 
This speed was attained, it is proper to add, with a train 
of only two cars. 
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REPLACING BRIDGE NO. 69, PENNSYLVANIA R. R., 
NEAR GIRARD AVE., PHILADELPHIA. 


By Jos. Wood Wagner,* Jun. Am. Soc. C. E. 


The replacing of the old metal span of the bridge 
carrying the New York Division of the Pennsyl- 
vania R. R. over the Schuylkill River, within the 
limits of the city of Philadelphia, has been the 
occasion of no little interest to all traveling over 
this pertion of the road. The conditions under 
which this work has been carried on have com- 
bined to excite a feeling of admiration and wonder 
from what may be termed a layman’s standpoint. 
Although the engineering features and the obsta- 
cles to be overcome are in a measure identical 
with several undertakings of a similar nature, it 
is hoped that this special case will develop enough 
originality to merit a careful description. 

The New York Division of the Pennsylvania R. 
R., known as the Connecting Ry., crosses’ the 
Schuylkill River at a point immediately above the 
Girard Avenue bridge, the two tracks being car- 
ried by a bridge made up of masonry arches with 
a deck span of metal over the main river channel. 
This span was built by the railroad company in or 
about the year 1865, and, according to the practice 
at that time, was a composite construction of 
wrought and cast iron. The two pin-connected 
trusses, 236 ft. 3 ins. c. to c. of end pins, were of 
the double intersection, or Whipple type, with all 





FIG, 1. 


connections and vertical end posts of cast-iron, 
and the chords, diagonals and intermediate posts 
of wrought iron, the whole being braced by ad- 
justable rods. The web members and general de- 
sign of this span are very clearly shown by the 
accompanying photograph. 

Owing to the somewhat antiquated design, cou- 
pled with the great growth in traffic and the in- 
creased weight of locomotives and rolling stock, 
the company deemed it expedient to remove this 
old span and replace it with a new one of modern 
design and construction. The preliminary work 
on the construction was begun in August, 1897, 
and particular attention is called to the fact that 
in consideration of the methods pursued, as will 
be developed later, the question of time was of but 
little importance and the entire work was prose- 
cuted at the convenience of the company. 

The elevation of the rail on the river span is at 
a height of some 87 ft. above the surface of the 
water, and as the bottom of the river is in addition 
of an unreliable nature, it was not feasible to di- 
vert the travel from the span to a timber trestle 
turnout. These conditions led to the adoption of 
the method used, the principle of which is of a 
very simple nature, consisting in the bodily re- 


* Bureau of Surveys, Room 418 City Hall, Philadelphia, 
Pa. 


WHIPPLE TRUSS BRIDGE ON THE PENNSYLVANIA R. R. 
OVER THE SCHUYLKILL RIVER NEAR GIRARD AVE., 
PHILADELPHIA, PA. BUILT 1865. 


moval of the old and the substitution of the new 
span, both spans being moved simultaneously in 
a horizontal plane transverse to the line of the 
tracks, during an interval between trains, thereby 
not impeding or interfering with traffic on the 
road. 

The development of this principle so that it may 
be fully understood will now be taken up in de- 
tail. The center line of the railroad runs approx- 
imately from east to west, crossing the Schuylkill 
River at a right angle, hence the piers at either 
end of the truss span are parallel with the river, 
the ends of the piers facing north and south. Work 
was commenced by driving piles at either end and 
against the inside face of each pier, forming an 
extension thereto some 40 ft. long in a line trans- 
verse to the longitudinal center line of the span. 
These piles formed the foundation of timber false- 
works which were then constructed up to a height 
of the same elevation as the bridge seat of the 
existing span. The timber extension to the bridge 
seat and pier formed a continuous pier of in- 
creased width, consisting of masonry and timber in 
the center and timber on either side. The false- 
works some 8 ft. above the water line were further 
extended in width to make a platform to serve 
as a seat for a temporary erection span which 
was used instead of falsework for 'the erection of 
the new span. This temporary erection span was 
then placed in position by the use of barges and 


During this operation the new span 
erected on the south side of the old span, 
the temporary erection span, and when 
connections had been made for swing: 
span was dropped and rested on the co; 
of the same bed plates and roller nest u; 
the old span had already been placed. F 
ing on the new span was now pushed 1 
tion, the laterals and sway bracing we) 
place, and the ties, rails and guard rails 
laid in readiness for travel, Nothing now 
to be done but to move the old span out 
new one into its place, and in order to 
two spans rigidly they were securely con: 
timber cradles near their ends and th 
clamped together with rods. 

In erecting the falseworks and the nm 
hoisting engines were used, and two of th: 
placed on the transverse falseworks, on: 
pier on the north side and firmly brac: 
tractive power to move the spans was su) 
these engines and two auxiliary hoisting 
on barges, 2%4-in. manilla ropes being u 
connect with their spools and to the enj 
and temporary bracing of both the new 
old spans, passing through an elaborate sy: 
blocks and pulling on substantial anchora: 
fulcrums. Four blocks of four sheaves or 
strands of rope each were used, making in 
lines; each engine on the falseworks was )): 
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FIG. 2.—REPLACING WHIPPLE TRUSS BRIDGE ON PENNSYLVANIA R.R. 
AT GIRARD AVE. WITH PRATT TRUSS, OCT. 17, 1897. 
View from South side looking West, showing new span nearly erected, 


with temporary erection span beneath and old bridge still in position. 
Actual time occupied in changing spans, 2 minutes, 30 seconds. 
Actual time between last train over old span and first train over new span, 14 minutes.) 


was so arranged on rails under the shoes as to be 
capable of motion up or down stream for the whole 
length of ‘the transverse falseworks. The lower 
chord of this span being but a few feet above the 
water completely obstructed the main channel, but 
ample waterway was afforded through the arch 
on the west side. 

The old span was now jacked up and the road- 
bed on the masonry approaches was raised to per- 
mit of this being done without in any way im- 
peding traffic. The pedestals of the existing span 
being thus raised above the masonry permitted the 
introduction under them of a system of bed plates 
and rollers. The lower bed plate directly upon the 
bridge seat was composed of six 100-lb. T-rails, 
with the heads up, the rails running the full length 
of the pier and the timber falseworks. Upon the 
bed plate thus formed a train or nest of continuous 
rollers was placed; 150 rollers, 244 ins. in diameter, 
were used at each pier, all the rollers in the nest 
being provided with shoulders and connected by a 
side strap. On top of the roller nest a second set 
of bed plates of six 100-lb. T-rails were placed 
with heads down, and upon these the pedestals of 
the old truss were allowed to rest, the jacks re- 
moved and the span anchored to prevent prema- 
ture motion. The six rails forming each bed plate 
were rigidly bolted together, uniting them into one. 





with four spools, two spools and two blocks se: 


ing each end of both the old and new spans and 
working in unison. 





The anchorages consisted of 


heavily braced clusters of timbers on the extrem 


northern end of the falseworks, and were 


braced against the masonry pier and to the ti: 
ber work. To  »rovide against a sudden movem! 


and to act as a check a block and tackle 

rigged on the south side at each end of the - 

and tended by hand around a snubbing post. 
By the afternoon of Saturday, Oct. 16, e\ 


thing was in readiness for shifting, and the tim: 


was set for the afternoon of the following 
Sunday, Oct. 17, the interval between the 2.51) 
3.41 trains being considered sufficient for the | 


pose. Immediately after the 2.56 train had cro: 


the old span, the workmen disconnected the : 
of the existing tracks, and at 2.58% the en: 
were started and the bridge commenced to n 
At 3.01 the new span was in position, having 

moved a distance of 27 ft., and the connectiv 
the new rails was pushed as rapidly as poss 
so that at 3.10 a locomotive drawing a special 
crossed over the new bridge. It is of interes: 


note that the spans were moved in the face ©: 


very strong opposing wind. In moving these s! 
a very simple and effective device was empl.) 
to indicate the relative mot#ons of either of 
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* the spans, consisting of two weights 
from one of the old trusses, the lines 
-hrough blocks on the top chord, thence 
on either pier, and finally connecting 
end post at each end of the truss. The 
peing adjusted in their initial position at 
exactly the same level, and side by side, imme- 
ietaly dicated by their relative vertical motion 
ual movement in the spans. 
T yove figures giving the time during the 
eration are a sufficient indication of the nicety 
ote hich the traasfer was made and no words 
in | thereof can serve to further commend it. 
Th peration of moving, with the exception of 
the 1 val of the rollers and bed-plates used in 
shift the introduction of the bolsters and 


ANNUAL PAYMENTS TO A SINKING FUND NECESSARY TO ACCUMULATE 
$1 AT THE END OF A GIVEN NUMBER OF YEARS. 


Operating Expenses.—(a) Wages. 
lubricants, minor repairs, etc. 

Maintenance.—(a) Repairs, etc. (b) Sinking fund. 

.The nature of the several parts of the annual cost is 
indicated with sufficient clearness by their names, except 
perhaps the last—maintenance. To properly maintain a 
plant or structure it must be repaired when necessary. 
Besides these repairs, a sinking fund must be provided 
equal to its depreciation in value, to meet the expenses 
of its reconstruction when worn out or when it has be- 
come antiquated and inefficient, or to refund the capital 
invested in its erection. The annual instalment to be 
set apart for this purpose will be the sum of the partial 
instalments required to replace the various parts of the 
structure under consideration, and the amount will depend 
upon the length of service of the parts and upon their 
value when new and when discarded. It is for the deter- 
mination of these instalments that the adjoined table may 
be made useful. The conditions 
under which the sinking fund is 
accumulated are stated in the 


(b) Material. (c) Fuel, 
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Intpr, 1% 2% | 3% | 4% | 5% 6% 7% 
’ 

aon 

= 7005 | 1010 | 1015 | 1.020 | 1.025 | 1.030 | 1.035 

et a 0.4951 | 0.4923 | 0.4903 | 0.4877 4853 | 0.4829 
3 | +38 | sez | 0.3235 | 03199 | 0.8170,| 0.3138 | 03106 
+ | 0.2463 | 0.2425 | 0.2389] 0.2353 | 0.2318 | 0.2288 | 0.2248 
5 | 0.4953} 0.1916 | 0.1881 | 0.1845 | 0.1807 | 01771 | 0.1734 
» | 0.1625 | 0.1585 | 0.1545 | 0.1506 | 0.1468 | 0.1431 | 0.1394 
> | 0.1387 | 0.1345 | 0.1304 | 0.1265 | 0.1226] 0.1188 | 0.1151 
« | 0.1206} 0.1165 | 0.1124 | 0.1084 | 0.1045 | 0.1007 | 0.0970 
6 | 0.1061 | 0.1025 | 0.0983 | 0.0043 | 0.0904 | 0.0867 | 0.0831 
10 | 0.0933 | 0.0913 | 0.0871 | 0.0832 | 0.0793 | 0.0755 | 0.0719 
12 | 0.0788 | 0.0745 | 0.0704 | 0.0664 | 0.0626 | 0.0390 | 0.0555 
is | 0.0620 | 0.0577 | 0.0537 | 0.0498 | 0.0462 | 0.0427 | 0.0394 
x | 0.0453 | 0.0411 | 0.0371 | 0.0334 | 0.0300 | 0.0269 | 0.0241 
os | 0.0353 | 0.0311 | 0.0273 | 0.0239 | 0.0208 | 0.0179 | 00155 
39 | 0.0287 | 9.0246 | 0.0209] 00177} 0.0149) 0.0124 | 0.0104 
| or39 | 0.0199 | 0.0165 | 0.0135 | 0.0109 | 0.0087 | 0.0070 
30 | 00204 | 9.0165 | 0.0132 | 0.0104 | 0.0082 | 0.0062 | 0.0048 
45 | 0.0177 | 0.0139 | 0.0107 | 0.0082 | 0.0062 | 9.0046 | 0.0034 
50 | 00154 | 0.0118 | 0.0088 | 0.0064 | 0.0047 | 0.0032 | 0.0024 
#0 | 0.0122 | 0.0087 | 0.0060 | 0.0041 | 0.0028 | 0.0018 | 0.0012 
70 | 0.0009 | 0.0065 | 0.0043 | 0.0028 | 0.0017 | 0.0009 | 0.0006 
30 | 0.0082 | 0.0051} 0.0031 | 0.0018 | 0.0010 | 0.0005 | 0.0003 
100 | 0.0059 | 0.0032 | 0.0016 0.0004 | 0.0002 | 0.0001 


rollers of the new span, the readjustment of the 
road-bed and tracks on the approaches to their 
original elevations, and the painting of the steel 
work, completed the permanent work. All the 
above-mentioned items were proceeded with in.the 
order named. The old span after removal occupied 
a position on the north, or upstream, side of the 
new work, its ends supported by the transverse 
falseworks, and the work of tearing down this 
structure is now in progress. This work is greatly 
facilitated by the temporary erection span, which, 
as previously mentioned, was carried on rails pro- 
viding for movement upstream, and is being used 
as a falsework for the old span. 

The general arrangement of the improvement 
was conceived and carried out by the Pennsyl- 
vania Railroad officials, as well as the design of 
the new span, and the whole work was executed 
by their employees. The new span was constructed 
and erected by the Edge Moor Bridge Works, of 
Wilmington, Del, who were also the contractors 
for the removal and disposition of the old bridge. 

The new deck span is of the most modern and 
substantial design and construction, consisting of 
two deck Pratt trusses, 19 ft. c. to c., of 11 panels 
of 21 ft. 5 ins. length by 25 ft. 9 ins. in depth, 
making the length e, to c. of end pins 235 ft. 7 ins. 
The total weight of the metal for this span was 
o70 tons, and this in addition to the weight of the 
old span, including rails, ties and guards, made an 
aggregate weight to be moved of about 1,400 tons. 

Grateful acknowledgments are due to the Penn- 
sylvania Railroad'Company for permission to use 
this piece of work as a subject for this paper, and 
for information in regard thereto. It is also a 
creat pleasure to accord to the Bdge Moor Bridge 
Works the credit for the opportunity afforded by 
their uniform courtesy for the accumulation of 
nuch of the data contained herein. 
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CALCULATION OF SINKING FUND.* 


By Peter Mogensen.{ 


When an engineering structure is planned, the engi- 
r is usually required to estimate the cost of its con- 
ruction, operation .and maintenance. 
‘he annual cost of a structure, plant, or machine, may 
livided as follows: 
‘xed Charges.—(a) Interest on capital invested. (b) 
t, taxes, insurance, ete. 


rom an article in the ‘ aph.”’ No. 11, pub- 


ue — the Engineering Societies of the University of 


| Supt. Dredging, Miss. River Commission. 








explanation of the formula em- 


8% 9% 10 % ployed in the computation of the 
table. 
1.010 1.015 | 1.050 To illustrate, let it be required 
to determine the yearly instal- 
— = —_— ment for the sinking fund of a 
0.2214 | 0.2180 | 0.2147 manufacturing plant, under the 
= oon can following conditions: 
0.1115 | 0.1080 | 0.1046 Buildings and Fixtures.—Value 
= = oan when new, $25,000. Period of 
0.068 | 0.0652 | 0.0620 service, 25 years. Value after 
=a co — above pericd, nothing. (It Is as- 
0.0215 | 0.0191 | 0.0170 sumed that the cost of removal 
oor oases 0.0098 is equal to the value of old ma- 
0.0056 0.0044 0.0085 terial.) 
6.08 oa = Machinery.—Value when new, 
Come | oer | 0.0008 $15,000. Period of service, 15 
0.0007 | 0.0005 — years. Value when discarded, 
Cte | eer | Son «$3,000. 
0.0000 | 0.0000 | 0.0000 Boilers.—Value when new, $5,- 


000. Period of service, 10 years. 
Value when discarded, $500. 

The sinking fund is invested to bear an interest of 5% 
per annum. 

The partial sinking funds are as follows: (1) Buildings 
and fixtures, $20,000, maturing in 25 years. (2) Machin- 
ery ($15,000 — $3,000), $12,000, maturing in 15 years. (3) 
Boilers, ($5,000 — $500), $4,500, maturing in 10 years. 

To find the annual instalment for (1) we look in the 
table for the quantity corresponding to an interest of 5% 
and n= 25 years. This is seen to be 0.0208. Multiplying 
this quantity by the capital, C, the product, $20,000 x 
0.0208 = $416.00, is the amount required. In the same 
manner the annual instalment for (2) is: $12,000 x 0.0462 
= $554.40; and for (3), $4,500 x 0.0793 — $356.85. The 
total annual instalment will therefore be, $416.00 + $554.40 
+ $356.85 — $1,327.25. 

This sum then, set apart each year and invested to bear 
compound interest of 5% per annum will provide for the 
ordinary depreciation of the plant. 

If the interest, or the number of years, or both, should 
be intermediates of those given in the table, the corre- 


A 
sponding value of = can be readily found by interpolation. 


A 
When a value of S is multiplied by 100 (the decimal 


point moved two places to the right) the per cent. of the 
capital is given which, when yearly invested at the rate 
of interest indicated at the head of the corresponding col- 
umn will become equal to the capital in the num- 
ber of years shown under n in the Same row as the quan- 
tity considered. For example, engineers sometimes as- 
sume the yearly depreciation of an engine and a boiler to 
be 4 to 8% of their respective costs. If an amount equal 
to this depreciation is placed at 5% interest, and we ex- 


A 
amine the values e (multiplied by 100) in the column 


under 5% interest, we find that. 4% and 8% of the costs 
imply “‘lives’’ of about 17 years and 10 years for engine 
and boiler respectively. 

The table can be used in various ways. It will be seen 
from the formula that it is adapted for computations in- 
volving annuities. 


Calculation of Sinking Fund. 


A r?—1 
Formula:— —-=————, when interest is added half- 
Cc rea-1 
yearly. Where A= annual instalment, the first payable 


one year after investment, and the last one at the end of 
n years; C = capital invested; r=one dollar with one- 
half year’s interest added; n= number of years from in- 
vestment to maturity of sinking fund, when the latter is 
equal to the capital invested. 


A 
—-=a fraction which will amount to unity in n years, 
Cc 


r?—1 

——, multiplied by C 
r7n—J] 

(the capital) will thus give the annual instalment. 


This fraction, or its equivalent 


EFFECT OF FOREST DENUDATION ON WATER 
COURSES AND WATER SUPPLY.* 


By Dan. W. Baird.; 


To carry out its intents and purposes, the American 
Forestry Association has not only a theory, but many con- 
ditions, to confront. The theory is that every one who 
owns land has a right to dispose of the natural growth 
on it at any time and in any manner desirable, provided 
that navigable streams shall not be obstructed. This 
theory is good in all law courts. About 75% of all the tim- 
ber lands in the United States are under private ownership. 
Neither the federal nor the state governments have any 
control over the forests on private lands. What can this 
association do to conserve and preserve existing forests 
and to encourage tree planting? That is the problem now 
confronting this association, and as a partial answer this 
paper is written. 


There are only two ways to force people to do 


their 
duty. One is through promise of reward, and the other 
is through fear of punishment. So the American For- 
estry Association, in order to make its work effective, must 


appeal to the hopes or the fears of 


the landowners or 
farmers. 


It is of no use to tell them of the rewards or 
profits they might derive from the planting of trees, al- 
though it can be proved that tree plantations, properly 
managed will pay an annual profit of 2% 
investments as government bonds. 
owner is unwilling to wait. He wants a crop to mature 
every year. He cuts and burns timber in order to open 
up new grounds for farm purposes. 

What are we to do with these landowners in order to in- 
duce them to preserve the young forest growth and to, 
plant forest trees? The hope of reward, as shown, is too 
remote to act as an incentive to tree planting or to any 
painstaking efforts to conserve or preserve whatever may 
be left of our natural forest growth. Evidently then we 
must appeal to the fears of these people. 

The facts within the recollection of every citizen of ths 
central south over threescore years of age, who has any 
common sense and who made anything like accurate ob- 
servations, is enough to scare any one who is dependent 
upon nature for a water supply. In middle Tennessee 50 
years ago there were “‘lasting’’ springs on every farm. Since 
the timber has been cut off many of the “‘lasting’’ springs 
have become ‘‘wet weather’’ springs. What were con- 
sidered well-watered farms now depend upon deep-bored 
wells for stock water. I speak from my own personal 
knowledge, and will say that the water level of this coun- 
try has fallen many feet below what it was before the 
trees were destroyed. Fifty years ago, when wells were 
dug with hand tools, the experts that we called ‘‘water 
witches’’ located subterranean streams never more than 
35 ft. below the surface of the land. Since steam well- 
boring machinery has come into general use the forked 
witch hazel switches ‘‘work"’ for a depth rarely less than 
(iw) ft., and generally over 100 ft. 

There is another fact that no one disputes. 
growths, if they do not increase the rainfall, certainly 
serve to retain that which does fall, and thus feed the 
springs and maintain a better volume of water in the 
brooks, creeks, and rivers for a greater period of each 
year. Flowing through the city of Nashville is the Cum 
berland river, and according to an official report made to 
Congress some forty years ago the river ‘“‘is navigable for 
a greater length in miles, according to its channel capa- 
city, than any other river in the United States."" Forty- 
five years ago big side-wheel steamboats delivered at our 
wharves sugar, rice, and other products from New Or- 
leans; machinery, iron, etc., from Pittsburg and other Ohio 
and Mississippi river points. There has not been a New 
@rleans or a Pittsburg steamboat here for years. The 
United States Government has now a large force at work 
building locks and dams to restore the navigable capacity 
of the river. To-day, perhaps, one can, from the State 
Capitol, see half-grown boys wading the river. The rec- 
ords of the Weather Service show greater and more de- 
structive floods than formerly. Then here are two facts 
that cannot be disproved. The timber has been largely 
cut from the watershed of the upper Cumberland; disas- 
trous floods in the river are of more frequent occurrence, 
and the volume of water in its channel during periods of 
drought is far smaller than forty years ago. These facts 
cannot be a mere coincidence. 

It would seem nothing but right that the class of people 
who cut off the primeval forest growth should do the 
reforesting. It is a mistake to suppose that the lumber- 
men are wholly responsible for the denudation of the forest 
lands of the hardwood section of the central south. The 
farmers have been cutting down and burning timber for 
more than a hundred years. The lumber trade of this sec- 
tion scracely dates back thirty years. The lumbermen, as 
a rule, cut only mature trees; the farmers cut everything, 
and burn the stumps. 2 

Speaking for this section of the country, my suggestion 
to the American Forestry Association is to try to reach 
the farmer—the small landowner, as well as the large one— 
to impress upon him the duty and the necessity of taking 


, and are as safe 
The average land 


Forest 


*Abstract of a paper presented at the annual convention 
of the American Foresty Association, at Ne«hville, Tenn., 
Sept. 22, 1807. 

+Of the ‘Southern Lumberman,” Nashville, Tenn. 
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care of the young forest growth, to plant tree seeds and 
set out young plants on every available spot of ground not 
needed for cultivation in farm crops. I would suggest the 
circulation of short, practical articles on the management 
of young forest growth and tree planting. A very erroneous 
impression prevails as to the cost of tree planting and the 
length of time required to produce merchantable timber. 
Of the nut-bearing trees common to this latitude it is only 
necessary to bury the mature nuts a few inches in the 
ground, keep hogs and cattle away from them a few 
years, and nature will do the rest. Five years will suffice 
to produce a profitable crop of hickory hoop poles, and 
the closer the crop of proper size is cut at the proper sea- 
son the larger the next year’s crop wiil be. Walnut trees 
suitable for newels, balusters, panel rails, and all kinds 
of built up work, can be grown within thirty years. 
But, in addressing the farmers on this subject, I would 
appeal to their fears instead of their hopes. When a field 
has been robbed of its fertility by careless cropping to the 
extent that it is no longer profitable to cultivate, it should 
be planted in some kind of tree growth, or it will wash 


om wens. 
PIG. 1.—CROSS-SECTION OF STEEL RAIL HIGHWAY, DESIGNED BY THE OFFICE OF ROAD INQUIRY, 
U. S. DEPARTMENT OF AGRICULTURE. 


into gullies beyond the hope of redemption during two 
generations, and become practically an encumbrance to its 
inheritors instead of a means of support. 
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THE HIGHEST KITE FLYING RECORD is said to 
have been exceeded by nearly 1,500 ft. in experiments 
made at Blue Hill Observatory, Mass., on Oct. 9%. A kite 
with an instrument attached for recording pressures, tem- 
perature and humidity, reached a height of 10,900 ft. above 
the hill top, or 11,500 ft. above the sea level. The highest 
previous record, which was made at the same place on 
Sept. 19, was 10,016 ft. (Eng. News, Sept. 23, 1897). The 
height reached in the last experiment it will be seen is 
only 60 ft. short of two miles above the sea level. 


-_-_——an 


STEEL RAIL HIGHWAY PROPUSED BY THE U. S. 
DEPARTMENT OF AGRICULTURE. 


Complete designs for wagon roads, with steel 
trackways, have been prepared by Gen. Roy Stone, 
Director Office of Road Inquiry, U. 8S. Department 
of Agriculture. As many of our readers know, 








Fig. 2.—Perspective View of Rail Joint for Steel 
Rail Highway. 


the Agricultural Department has given much at- 
tention to the subject of good roads and has or- 
ganized the office of Road Inquiry to foster high- 
way improvement and experiment with different 
systems of country road construction. Through 
the efforts of this office a model macadam road 
has been built at New Brunswick, N. J. (Eng. 
News, July 15), and a combination macadam and 
dirt road, 7,000 ft. long, at Geneva, N. Y. The 
road at Geneva, N. Y., has a center of macadam, 
S ft. wide, with rolled dirt roadways on each side. 
These samples of road construction are designed 
to be object lessons in the economy of good ma- 
terial and construction for country roads, 

The possible advantages of combining a steel 
trackway for wegons, with the broken stone cen- 
tes, has led the Office of Road Inquiry to investi- 
gate the subject with the idea of building an ex- 
perimental road of this kind. This study has re- 
sulted in the design of the steel rail highway 
which is illustrated in the accompanying cuts. 
Fig. 1 is a cross-section of the completed road, 
showing the arrangement of the steel rails and 
stone filling, and the nature of the drainage sys- 
tem. Fig. 2 is a perspective view of the rail 
joints, and Fig. 8 is a transverse section of the 
same joint. It is first proposed to lay 200 ft. of 
this steel track on the experimental road at Gen- 
eva, N. Y. 

As will be seen from the illustrations the gen- 
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eral idea is to lay two parallel lines of steel rails, 
supported by a broken stone filling. These rails 
have an inverted trough section, the top of which 
forms the track for the wheel, and is 8 ins. wide, 
with a slightly raised bend on the inside edge to 
guide the wheel. The thickness of the top of the 
section which forms the track is about 7-16 in., 
and the total weight of the steel and connections 
is about 100 tons per mile of single track. The 
rails will be connected transversely at intervals 
to prevent spreading, but there will be no cross 
ties, the broken stone ballast alone supporting 
the rail. 

The construction at the joints is clearly shown 
by Figs. 2 and 3. An inverted trough, Section A, 
forms the basis of the joint support. Over this 
trough are slipped the two ends of the track 
rails, B B, which meet in a butt-joint at the cen 
ter. To each side of the track rails are attached 
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the remounting devices, C C, connected at the 
ends by the transverse angles, D D. These three 
principal parts which make up the joint are firm- 
ly bolted together, as shown by the drawings. 
The object of the remounting device is, of course, 
to enable heavy wagons, which have left the 
rails, to be easily returned to the track by mount- 
ing the inclined shoulder at the rail joints. 

Arrangements have been made with the Cam- 
bria Iron Co., of Johnstown, Pa., to roll these 
track rails, the arrangement to go into effect as 
soon as definite orders for an aggregate of one 
mile of road are obtained. It is estimated that 
the cost of rails and joints for one mile of road 
will be $3,500. As indicating the possible utility 
of steel rail highways, Mr. Stone has obtained 
information regarding two previous experiments 
with steel rails on wagon roads, and has furnished 
us copies of the letters from the builders, which 
describe the construction and operation. The first 
letter is from Mr. F. Melber, engineer and con- 
tractor, Standard Building, Pittsburg, Pa., and 
is, in substance, as follows: 


My road has been in position for about a month, and, 
among other interesting things, I watched the tempera- 
ture of the steel when exposed to the hot afternoon sun. 
Every steel worker knows that steel bars lying in the 
yard of a bridge works, for instance, will get so warm in 
a few minutes that the men cannot hold them in their 
hands. I find that my steel stringers remain cooler than 
the adjacent broken stone. This, I think, is a remark- 
able as well as an important fact, and it goes to show 
that there takes place an interchange of the temperature 
between the inner substances and the steel, and that in 
this class of steel highways we do not need to provide 
for expansion. Altogether, I find the steel road to verify 
all I have said about it, even as to cost, and with regard 
to traction advantages I am now able to give figures. I 
have made 20 trials, using a gaged spring balance, and 
find that the average force needed to pull the iron wagon, 
weighing 1,550 Ibs., with a 16-ft. wagon-bed, is 2.5 Ibs., 
which, reduced to a load of 2,000 Ibs., means a traction 
force of 3.23 Ibs. per tom. 


The second letter is from Mr. Abel Bliss, of 
New Lenox, IIL, and is as follows: 


I take the liberty of giving you my experience with a 
steel roadway which I placed in the public highway near 
my home, 4 miles east of Joliet, Ill. It was put down 





peneemncenennences I cxcnseescrereneamrenetif vere, 
Fig. 3.—Transverse Section of Rail Joint for Steel 
Rail Highway. 


April 2, 1896, on a dirt road of typical Illinois soil, and 
consisted of a steel rail % in. thick and 8 ins. wide, with 
a flange 3 ins. wide turned down on either side and a 
%-in. flange turned up on the outer edge to keep the 
wheels on the rails. These rails were let into the 
ground so the flat part rested on the earth, and were 
fastened together at the ends by fish plates, which are so 
constructed as to run the wheels onto-the rails after 
passing a team. The earth between the rails was re- 
moved to a depth of 4 ins., and the space filled with 
gravel for a tread for the horses. ‘These roads have been 
tested with all kinds of loads, including traction engines, 
and have retained their position very well. While the 
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mud made the roads almost impassable her. - 
past winter, a team could have trotted on . nee 
any day with a two-ton load. About 50 ton take 
mile will be required, having the rails 4 in ie 
1 think is ample. ~_ 


We are indebted to the courtesy of 
for the information from which this 
been prepared, 

Ou ———_________ 


A NEW FLUSHING SYSTEM FOR WATER OSETS. 


A new form of flushing system for 
which seems to have many excellent fe. 
recently been introduced in the Bowling 
fice building, the Produce Exchange 
other large buildings in New York city. 
signed for use on either direct pressu: 
systems, and to work with ease and effi 
der any pressure, giving a quick flus! ‘1 
volume at the start, and finishing wi: 
slow after-flush of small volume. 

This system dispenses entirely with th. 
flush tank which is a necessary feature 
all water closets now on the market, a: ti- 
tutes for it a vertical pipe about 3 ins. in do iyote 
its upper end closed. At the foot of this - 
the water supply inlet and also the flushj valy 
Fig. 1 is a perspective view of the closet and sus) 
pipe, Fig. 2 is a section of the flushing vy.) an 
Fig. 3 shows the closets, on as many differen: 
floors, supplied from one tank in the ar: Ae 
the supply pipe enters the water column at 
base, an air pocket is formed in the toy «| 
water column and the air is compressed ty a pre 
sure equal to that due to the head of wat:r in the 
supply pipe. It will be evident that when th 
valve at the base of the water column is opened 
this air will almost instantly force out enough 
water to enable the air to expand to atmospheri 
pressure. This gives a sudden and very powerful 
flush with a large volume of water. After this. 
if the valve is still open, the water will flow out 
slowly, being only under the pressure due to th 
head of water in the water column. 

The compound flushing valve shown in Fig. 2 is 
designed to enable the large valve to be lifted from 
its seat with a moderate pressure upon the flush- 
ing lever, and to delay the closing of the valy 
until the slow after-flush is completed. As seen 
by the drawing, it consists of a small valve which 
can lift independently of the main valve for a 
short distance, and when so lifted relieves the 
pressure on top of the main valve which holds it 
to its seat. 

To trace the consecutive operations: The lever 
is pushed down, lifting first the small valve ani 
then the large valve with the piston to the top of 
the valve chamber. As soon as the large valve is 
unseated, the air compressed in the water column 
forces out the water to give the main flush. Th: 
weight of the valve and its attached parts causes 
it to begin to descend as soon as the lever is re- 
leased; but it can only do this slowly on account 
of the contracted passage for the water to the up- 
per side of the piston, 

To adjust,the apparatus to varying heads, a res- 
ulating ring is provided which can be screwed 
down to cover the ports by which the water &s- 
capes from the water column to the flush opening 
to any desired extent. 

While the apparatus may appear complicaicd in 
operation, it is really very simple in its construc- 
tion, and much less liable to get out of order than 
the float valves in the ordinary water closet ‘ank 

The water column may be varied with the pres- 
sure in the supply system, being made long fora 
low pressure, and thus affording a supply in stor- 
age. In case the city pressure is not suffici nt to 
supply the building, and a general supply tank is 
used, the water column can be supplied directly 
from this tank. The doing away with indivilual 
tanks for each water closet of course sim)/ifies 





and cheapens plumbing work, and gives room for 
a window behind the space generally occupi«!. Of 
course, if for any reason it is desired to use a | ink, 


the flushing valve can be used with it as || as 
with the water column. 

Two other advantages of the water colum: are 
its noiselessness of operation, as compared vith 


most flushing devices, and the small amou = of 
space for the accumulation of foul air be: ath 
the valve. In tank flusténg closets the » ole 


length of the supply pipe is filled with air, d:.w? 
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a 
po the seat after the flush. This air is 
maeeth and out into the room by the rush of 
pee fans water. 

acta .ter-works superintendent, always on 
a ; - plumbing appliances which use and 
" as ‘inimum amount of water, this device 
ees is well worth a careful investigation, as 
* a ‘kely to give a thorough flush with a 
a . of water, while the unusually heavy 
wale soth the valve and the head of water 
e old the valve more firmly on its seat 
wale sible with the ordinary float valve, be- 





Fig. 1.-A New Type of Water Closet Without Fiush Tank. 
Made by the Kenney Sanitary [fg. Co., 47 Dey Street, 
New York City. 


sides which the play room is so small and the valve 
so designed that it cannot leak through horizontal 
displacement. 

The valve is manufactured by the Kenney Sani- 
tary Manufacturing Co., of 47 Dey St., New York 
city. We are indebted to Mr. D. T. Kenney, Presi- 
dent of the company, for the information from 
which our description is prepared. 
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THE CENTRAL DOMINICAN RAILWAY. 


The second line of railway to be built in the 
Republic of Santo Domingo was formally opened 
for traffic on Aug. 16, 1897. It runs from Puerto 
Plata, a city of about 10,000 inhabitants on the 
north coast of the island, and extends to Santiago, 
in the interior valley, a total distance of 42% 
miles. At present about 4.77 miles of the line be- 
tween Puerto Plata and Bajabonico are Abt rock 
railway, which was built by Belgian engineers, 
but the intention is to change this to adheston 
line, with a maximum grade of 3%. This will 
lengthen the line about 5.35 miles, making its to- 
tal length 47.6 miles. The distance between the 
two termini in an air line is 25 miles. 

The construction of the Central Dominican Ry. 
was begun in 1890 by Belgian engineers, under 
contract with the Dominican government. After 
building about eleven miles, part of which up the 
mountains was rack railway, as previously noted, 
‘he Belgians abandoned the work and it was taken 
up by the San Domingo Improvement Co., of 
Now York, N. Y¥., which completed it to Santiago. 
This company has also completed surveys and be- 
sun construction on an extension from Santiago 
'» Moca, 17% miles. From Moca to La Vega the 
listance is 14% miles, and an extension to the lat- 

place would give the new line a connection 
with the Samana & Santiago Ry., which now runs 


¢ 


‘rom La Vega northeast to Samana, 60 miles. 


¢ 


Beginning at Puerto Plata the new line runs a 
short distance along the shore and then turns 
south and climbs the Sierra de Monte Cristi 
Mountains, the summit of which it crosses by an 
SOO-ft. tunnel, at an elevation of 1,580 ft. From 
thé summit the line descends to Santiago, which 
has an elevation of 575 ft. In crossing the moun- 
tains there was some fairly heavy excavation. 
The track is 30!, ins. gage, with 45-Ib. steel rail 
laid on Georgia pine cross-ties in broken stone 
and gravel ballast. At Bajabonico there is a 
175-ft. span steel bridge S9 ft. high above the 
water, and on the remainder of the Ameri- 
can section there were twelve steel bridges, 
varying from 30 ft. to 150 ft. span, and 
some thirty small bridges of from 6 ft. to 18 ft 
span. At Puerto Plata and Santiago the sta- 
tions have iron frames and are roofed and sided 
with galvanized iron, but the way stations are 
of wood, mostly native. The locomotive rolling 
stock consists of four Abt rack locomotives, built 
by the Establissements Cail, of Paris, France, 
and one combination rack and adhesion engine, 
built by the Baldwin Locomotive Works, of Phil- 
adelphia, Pa., in 18%. All the material for the 
Belgian section of the line was brought from 
Europe, but all the material, except rails, for the 
American section came from the United States. 

At Puerto Plata the railway connects with a 
new wharf, built at a cost of $100,000. Regarding 
the traffic of the road, Mr. D. E. York, Secretary 
of the San Domingo Finance Co., writes us as 
follows: 

Traffic inward will consist of miscellaneous imports 
mainly, while the outward freight will be made up of 
domestic products. Tobacco is one of the main crops, 
and is largely cultivated in the interior; also coffee, cacoa 
and fruits, for which the lands adjacent to the line are 
exceedingly favorable. Extensive forests of logwood, 
mahogany and other valuable woods will furnish a large 
amount of freight for many years to come, as well as the 
many new industries springing up in response to the new 
facilities for transportation. 

The company last year requested its general manager, 
Mr. Edward Hall, well known in railway circles in the 
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Fig. 2.—Vertical Section of Flushing Valve. 


United States and formerly connected with the Chateau- 
gay R. R., who has been in charge of the construction 
and preliminary working of the Central Dominican Ry. 
for some four years, to make a careful estimate of the 
immediate business to be expected. That report states 
that 19,506 tons of various freight, producing, with a 
passenger service of $18,000, a total of $380,000, may be 
safely counted upon. His estimate of working expenses 
is $160,000, leaving a net profit of $220,000, Dominican 
currency. These calculations are based upon the average 
of past crops, and make no allowance for increased traffic 
resulting from the opening of the road. The one item of 
tobacco produced for exportation this year was alone 
double that of any previous year. Besides this the 
American company obtained, in 1893, before the construc- 
tion was proceeded with, a written guarantee from highly 
responsible shippers that the freightage between Santiago 
and Puerto Plata alone would amount to not less than 
20,000 tons per annum for ten years at a rate not less 
than $20 per ton. 


The Belgian engineers, in building the first eleven 
miles, deemed it essential to use the rack system, quite 


common in Europe, for short and sharp ascents This 
rack line has been found very slow, expensive and diffi 
cult to operate and keep in repair, and is now being 
replaced by a detour adhesion line, which will not ex- 


ceed 3% grade. A contract to build the American section 
was made with Drake & Stratton Co, of New York, N 
Y., general contractors, but in January, IN, they with 





Fig. 3.-Three Water Closets on Different Floors Supplied 
from One Tank in Attic. 


drew, and the company completed the construction in De 
cember of that year The terminal buildings and side 
tracks and other matters were completed during the 
spring of 1807, and the official inauguration was held, 
with a general fiesta proclaimed for three days, when the 
road was formerly opened by President Heureaux, of the 
Republic, on August 16, amid great popular enthusiasm 


The American syndicate which built the road 
was headed by Messrs. Smith M. Weed, Willard 
Brown, Chas. W. Wells and E. D. York. We are 
indebted to Mr. York and Mr Francis C. 
Nicholas, General Manager of the Seuth Ameri- 
can Exploration Co., 111 Broadway, N. Y., for 
the information from which the above descrip- 
tion has been prepared. 
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THE ULTIMATE STRENGTH OF CONCRETE-STEEL 
BEAMS.* 
By J. B. Johnson, M. Am. Soc. C. E.** 


The strength of combination concrete-and-iron beams 
at the time the concrete cracks on the tension side has 
been investigated by Julius Mandl, in Germany,t by the 
method of least work, and by the writer in his work on 
‘‘Materials of Construction,”’ by another method, both of 
these giving the same equations. But on account of the 
low tensile strength of the cement’ concrete, this 
limit corresponds to a loading in the usual cases of only 
about one-third of the ultimate load the beam !s able 
to carry before reaching either the compressive strength 
of the concrete or the elastic limit of the reinforcing 
steel rods. The cracks which appear on the tension side 
of the beam also, at this limit, are numerous and very 
small, being so hairlike that they are no detriment to 
the structure, even though occurring in a finished ceiling. 
This limit of strength, therefore, should not be taken 
as the ultimate strength of such beams, although the 





Fig I. 


factor of safety used in practice would probably always 
keep the working loads well inside of this limit. It re- 
mains, therefore, to find a rational analysis of concrete 
steel beams which will be applicable to the case of such 
a beam after it has cracked on the tension side. 


*Abstracted from a paper read before See. D. of the 
American Association for the Advancement of Science, 
at the Detroit meeting, Aug., 1897. 

**Professor of Civil Engineering, Washington Univer- 
sity, St. Louis, Mo. 

¢+In Baumaterialienkunde, numbers 13, et seq. 
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The following assumptions are as applicable to this case 
as they are to ordinary simple beams: 

1. In simple cross-bending the total compressive stress 
is equal to the total tensile stress acting on any right 
section of the beam, 

2. A section plane before bending remains a plane after 
bending, and hence the deformation of any element varies 
directly as its distance from the neutral axis, and hence, 
within the elastic limit of the steel par, the stress in it 
and in the unbroken part of the concrete may be said 
to follow this same law. 

8. The tensile stress on the uncracked portion of the 
concrete below the neutral plane is so small and is ex- 
erted so close to that plane, that it may be neglected 
in this analysis. From these premises we may at once 


find: 
2ae E, 
b Eg 
by,? Ec , 
Mo ts ( iit Rac ae ) (2) 
36 E, 
Ee ¥ 
f. ts ( oe ) (3) 
\ Eg 6 
in which 


a area of steel bar. 

Yo = distance from neutral plane to compressed side of 
beam. 

e = distance from neutral plane to center of steel bar. 

b== breadth of beam = distance between the steel rods. 

E,-= modulus of elasticity of steel. 


Be modulus of elasticity of concrete. 
f, <= tensile stress per sq. in. on the steel bar. 
ft maximum compressive stress per sq. in. on the con- 
crete. 
M, moment of resistance of the beam for any assumed 


stress, f,, in the steel bar, as the elastic limit. 
By taking the value of fg equal to the elastic limit of 
the steel or iron used, equation (2) gives at once the ulti- 
Ye Sl ompr Stress in Concrete 
rs Gee catego esaoec’ 
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mate moment of resistance of the beam after the position 
of the neutral axis has been found. If the steel rod is 
Ye 


thus making -—— 
e 


placed too near the neutral plane, 


relatively large, the compressive stress in the concrete, fo, 
as shown by equation (3), may become so large as to 
make this the weakest part of the beam. The most effi- 
cient method of combining steel and concrete is, evidently, 
to place the reinforcing steel bars at the bottom of 
projecting ribs as is now done in some forms of fireproof 
construction, 

The above equations were first derived and used by Mr. 
A. L. Johnson, Assoc. M. Am. Soc. C. E. 
rrr 


A NEW PORTABLE LIGHT FOR OUr- 228 
USE. 

The accompanying cut represents the Buckeye 
lighting apparatus for use in factories and on 
construction works, and which can also be utilized 
for heating purposes, burning either crude or re- 








or SHOP 


fined oils. It consists essentially of a cylindrical 
steel tank, containing oil under pressure, and a 
cast-steel vaporizing chamber mounted on an up- 
right pipe. 


In the figure, A is a back guard through which 
the air is admitted to the burner or vaporizing 
chamber B, the position of the flame (in a verti- 
cal plane) being adjusted as required by turning 
the burner on its brass elbow union bearing at C. 
The main valve D regulates the supply of oil to the 
burner, and E is a filtering plug to prevent dirt 
from being carried up to the burner. This plug 
requires cleaning only at long intervals. The air- 
cock is shown at F. The air-pump is mounted on 
the side of the tank, its handle being shown at 
G and its inlet valve at H. I is a plug for empty- 
ing the tank; K is the device for starting the 
light, and M is the plug of the hole for filling the 
tank. The weight of the apparatus is about 
120 Tbs. 

The tank is filled at least two-thirds full, leav- 
ing an air space of a few inches, and the valve H 
is then opened and the pump worked until the 
desired pressure is obtained (usually about 25 
Ibs.) when the valve is again closed. To start the 
light a small quantity of oil-soaked waste is put 
in the burner and lighted, and the door K then 
closed. In a few minutes, when the burner has 


become thoroughly heated, the door is opened and 
any residue of the waste removed, and then the 
oil supply valve D is slowly opened, when the oil 
will rush up the pipe to the jet of the burner, and 
into the hot chamber, where it becomes vaporized 
and emits a smokeless, white flame. The appara- 
tus may be adapted to heating purposes by tak- 
ing off the guard A. This will give a greater sup- 
ply of air, resulting in a smaller but hotter flame. 

The apparatus is manufactured by Macleod & 
Clark, 457 E. Front St., Cincinnati, O., and it is 
already in use in several works, including those 
of the Globe Foundry Co., of Cincinnati, and the 
Illinois Steel Co., of Chicago. 
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THE GATES OF THE CASCADES CANAL LOCK, 
COLUMBIA RIVER, OREGON. 
(With two-page plate.) 

This canal, authorized by the Government in 
1877, and modified in plan in 1880 and 1886, has 
been built to overcome obstructions in the Colum- 
bia River at this point, and was formally opened 
to traffic on Nov 5, 1896. The Cascades of the 
Columbia River are located at the head of a nar- 
row gorge, about 4% miles long, by which this 





A New Portable Light. 
Macleod & Clark, Cincinnati, 0., Manufacturers. 


river crosses the Cascade ‘Mountain range. In the 
first 2,500 ft. of this gorge, known as the Cas- 
cades, the river falls 24 ft. at low water, and below 
this point are rapids extending throughout the 
length of the gorge, and having a further fall of 
12 ft. at low water to the end of the gorge. The 
object of the improvement is to obtain a low water 
channel 8 ft. deep; and with this end in view a 
canal, 3,000 ft. long, has been built around the 
Cascades, and this canal is provided with a lock 
521 ft. long, between hollow quoins, 90 ft. wide, 
and having a lift of 24 ft. 

The original plans, as submitted by Major John 
M. Wilson in 1877, contemplated the passage of 
boats at stages not exceeding 20 ft. above low 
water; it being assumed that this was the maxi- 
mum stage at which boats could ascend the raplds 
to the lower entrance of the canal. But the rapids 
were improved by removing rocks and cutting 
away projecting points, and after the completion 
of that portion of the work, in 1885, it .became 
evident that navigation was practicable at much 
higher stages than 20 ft. The plan was then mod- 
ified to provide for the utilization of the part of the 
canal between the upper lock-gate and the upper 


guard-gate, as a second lock; which 


canal available for all stages up to 42 
low water. 


Owing to lack of appropriations a; 
causes, the contract for the completi. 


canal and the lock was not let until Dee 
when this contract was awarded to J. G 
Day. A plan of the lock as completed 
with a profile and section, are given 
The walls of this lock are made in th: 
Portland cement concrete, faced on the «» 
with granite and basalt. All sills, cab) 
walls and copings, where wear or abrasio; 
expected, are also finished with stone. ‘1 
verts were built in the walls and faced \ 
crete, except at important points, where s: 
employed. The miter-sills, hollow and 
quoins and valve-wells were built in the 
partly finished with granite, brought fro 
kane Falls, and this stone was used ww) 
dimension stone of sufficient size could no; 
tained from the basalt near at hand. The « 
total cost per cubic foot of the stone used 
when the government was doing the work 
by day labor, was as follows: Granite, $2.5 
mension basalt, $1.16; and face-basalt, $0.7” 
39-in. concrete culverts were built in sectiin< » 
ft. long, with walls 6 ins. thick: these \ 
lowed to set for 12 days and were then 
upon centering and built into the concrete 
Including curved sections and not includine 
ting, the average cost of these culverts was *°7 
per lineal foot. 

The main culvert valves are of the “butt 
type, and are 9 ft. 10% ins. wide by 10 ft. | 
high, by 21% ins. thick at the center and ta; g 
to 2% ins. at the top and bottom edges The 
center portion of these valves consisted 
20-in. I-beams, held parallel to each other ani 
15 ins. apart by two solid steel forgings, 4) 
long. The ends of these forgings, for a dian 
of 10 ins. and length of 10% ins. were turned (J 
to form trunnions. The valve proper is mad 
of steel plates, ranging from % to %4-in. in t! 
ness, according to position, supported by a 
eton framework made of %-in. steel plates an 
4x3x%%-in. angles. On each of the trunnions a 
steel band was shrunk for the full length and 
turned down to %-in. thickness, making the trun- 
nions 11 ins. in working diameter. This is 
done to avoid the great expense of returning ani 
truing up the trunnions when this became n: 
sary; as the bands could easily be cut away and 
replaced by others, in position. These trunnions 
are carried in cast-iron plummer-blocks let int 
recesses in the walls of the culvert valve-cham- 
ber; the plummer-blocks being seated on heavy 
cast-iron plates, planed, carefully set and s-- 
cured in place by bolts and grouting. The cap 
of the plummer-block is secured by wedges 
stead of bolts and the renewal of a “brass” would 
be comparatively easy. 

The rectangular valve-seat was made as fol- 
lows: ‘A groove, 4 ins. deep by 8 ins. wide, was 
cut in the roof, floor and walls of the valye- 
chamber, and in this were bolted and grouted long 
eastings carrying planed steel-bars, 1x4 ins, 
against which the valve rested. These valves ar 
operated by horizontal hydraulic engines, plac! 
in a pit on the top of the wall, and coupled to be!!- 
cranks placed at the top of the valve-well, which 
in turn operate the valve-well rods and the valyv: 
itself. The culvert-valve engine is fitted with 4 
cylinder, 154% ins. diameter and 6 ft. stroke, 0) 
erated by a water pressure of about 220 Ibs. to th 
sq. in. The gate-engine cylinders, which may !¢ 
also here briefly described, are 18 ins. diamet 
with an extreme stroke of 15 ft. 14% ins.; thouch 
the actual stroke required is only 13 ft. 6 ins 
The piston-rod extends through each cylin 
head and the ends of the rod are each fitted to 4 
cross-head carrying two grooved 45-in. sheay«s 
for the wire-rope. The cross-heads referred 
have a long groove on each side, which fits a! 
slides over a planed flange on the bed-framin:: 
at each end of this framing is bolted a bracket 
carrying a 45-in. sheave with its axis incline! 
This sheave receives the rope from the upper p2' 
of ore of the cross-head sheaves and delivers ‘' 
to the lower part of the other sheave, keeping 4!! 
the parts of the rope parallel. The rope then 
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leaves thé engine and is guided by two fair-lead 
on wyes at the top of the cable-alley to a ver- 
a snd a horizontal sheave at the bottom of this 
Sates ed thence to a shackle on the lock-gate 
Fach -ngine thus opens the leaf of the gate on 
8 side of the'canal, and closes the leaf on 
oo » posite side. There are two engines for each 
’ cates, except for the lower gate, and 2-in. 
“4 apply both these and the culvert-valve 
under the pressure stated above. The 
tut -ulvert-valve is of the ordinary type of 
gat ve, with bronze face and is 30 ins. in di- 
an An independent water-supply has been 


eyred to be utilized as a motive power for all 
This water is conveyed a distance of 


purposes. 
poh ft. in a 10-in, lap-welded wrought steel 
ote, with Matheson lock-joint connections, and 


the total head above the upper lock-gate is 
hike f 

: The lock and guard-gates, to the description of 
which this article especially applies, were all built 
by the Maryland Steel Co., at Sparrow’s Point, 
Ma, and shipped to the Cascades in large sec- 
tions. The first section of a gate was put in 
place in February, 1895. 

These gates are believed to be the largest canal 
lock gates ever built. They are built of steel and 
are of the single-skin type, swinging freely on 
pivots without the aid of rollers or flotation cham- 
bers. The details of this lock and its gates were 
worked out by Lieut. Edward Burr, acting under 
the direction of Major Thos. H. Handbury, the 
officer then in charge. Metal was selected in pre- 
fer:ace to timber for the gates, as the wooden 
gates would have been heavier and very difficult 
to frame and hang, and they would have been 
troublesome in operation, as their buoyancy would 
have required ballast when submerged. Douglas 
fir is the only available timber for this use on 
the Pacific coast; and this timber, while strong 
and obtainable in any dimension, would prob- 
ably not last longer than 8 years in a lock-gate. 
As to comparative economy in first cost between 
wood and iron, Lieut. Burr says that this is more 
apparent than real. The life of well built lock- 
gates of white oak is not more than 20 years; and 
the gates of the Louisville and Keokuk canals 
had to be renewed or extensively repaired after 
10 years’ service. On the other hand, metal gates, 
in fresh water and subject to easy inspection, will 
last indefinitely and are really more economical. 
One objection to metal gates is that they are more 
rigid and less yielding than wood and are thus 
more liable to damage by vessels. But the facil- 
ities for repair are fairly good now on the Pacific 
Coast and are increasing, and no great danger 
is to be apprehended from this cause. 

Each gate leaf, as made, has a developed length 
of face, exposed to pressure, of 53% ft. The height 
of the lower guard-gate, above the miter-side, is 
56 ft.; of the lower lock-gate, 46 ft.; of the upper 
lock gate, 40 ft., and of the upper guard-gate 54 ft. 
The following general data for these gates is given 
in Lieut. Burr’s report:— 


Clear opening between walls............eseee. 90.00 ft. 
Total span, from quoin to quoin.............. 96.33 “ 
Rise of miter sill (one-fifth span)........... 19.07 ** 
Width of gates at ends...... dawdweon eran wa 2.50 “ 
Width GS QUE OE iG ace vicivisscee contdeds 3.00“ 
Radius of DiG6 GUiGiwivsae vteeweseicas codes TO.37 “* 
oo ee ol PA eee 75.13 *“ 
Length of ‘Tse Geers vcs cuccivicavcs cass 53.55 ‘ 
Length of Qa GE MO0esiciedccineiedsadécws 52.27 * 
Depth GF WOON. cp duc ceceeseletenkdh oveineans es 
Miter SUID, voissc cen dabees wae ie cedis dec ave 136° 23° 8” 
Weight of ome Demy GRR iccss dame scksswedsess 130 tons 


These dimensions are for the skeleton outline of 
the gates, the corners, in construction, being 
rounded off by curves of 10-in. radius, so that the 
Sates cannot “nip” outside of the meeting plates. 

\s will be seen by the photographs shown on 
our inset sheet, each leaf is divided horizontally 
by a number of plate-girders, or trusses with 
netal sheathing on the up-stream side only, while 
the back is braced by diagonal tie-plates. Ver- 
heal stiffness is given ‘to the leaf, in addition to 
that coming from the posts, by three vertical 
i late girders and four intermediate sets of vertical 
angle bars braced by gusset-plates. The quoin 
and miter posts are built in single pieces and were 
shipped in one section from the shops. Each gate 
leaf was delivered in from 5 to 7 sections, accord- 
= to the height of the gate. The quoin and 
‘er posts carries vertical steel plates, 8 ins. wide 


Y 


by 1% ins. thick; the plates on the miter-posts 
close against each other, and those on the quoin- 
posts close against similar plates fitted to cast 
ings attached to the wall. The sill-plate on tne 
bottom of the gate fits against a metal plate, 
1% ins. thick, on the miter-sill, and the entire 
contact around the gate is therefore of metal upon 
metal. 

The gdte pivots are eccentric, as regards the 
ends of the quoin-posts, so that as soon as the 
gate begins to open the 144-in. plate on the quoin- 
post leaves the plate on the wall. The water- 
pressure upon the gate is transmitted to the wall 
through a series of horizontal girders, and no 
pressure is supposed to come upon the miter-sill. 
As shown in one of the photographic views, in 
erecting these gates the bottom pivot casting was 
first placed in position and held at the proper level 
by lead washers placed beneath it; a space of 
\4-in. or more was left all about this casting, which 
space was later carefully grouted up with a thick 
grout of pure cement. The lower pintle, or pivot, 
was then inserted, and after the anchor box for 
the upper collar forging was fixed, the erection 
of the gate proper was commenced. The quoin- 
posts were first set up; then the body of the gate 
was erected, and finally the miter-posts. After the 
entire gate was set up and well bolted, the miter- 
post was given a slight predetermined inclination 
from the vertical, along the axis of the canal to- 
wards the convex side of the gate to compensate 
for the slight sag which would follow from carry- 
ing the entire weight of the gates on the top and 
bottom pivots. Riveting was then commenced 
ani the gate completed, but without the diagonal 
braces; these braces were erected last, with the 
rivet holes for them drilled in place by hand-drills. 
The gates were then swung, the meeting face- 








In a later issue we shall present some detailed 
drawings showing the construction of these gates 


The detailed cost of the canal, lock and channel 
improvement cannot be exactly stated, but the 
amount of $3,673,000 was appropriated for this 
general improvement between 1876 and 186, in- 
clusive. All of the work, except the completion of 
the lock and the canal, was done by the govern- 
ment under the day's labor system. 


Ee ee... 


NEW 100-LB. RAIL AND SPLICE BARS FOR THE 
ILLINOIS CENTRAL R.R. 


The Illinois Central R. R. has decided to grad- 
ually introduce 100-Ib. rails on its main line, as 
noted in our issue of Sept. 16, and has adopted the 
section recommended by the rail committee of the 
American Society of Civil Engineers, which form 
of section is already in use on the Chesapeake & 
Ohio Ry. and some other railways. As it is some 
little time since we have had occasion to illustrate 
this form of section we give herewith a drawing of 
the Illinois Central’s new rail, showing also the 
form of splice bars to be used. These bars are 40 
ins. long, with six %-in. bolts, 4% ins. long, the 
rails being laid with square supported joints, the 
same as the 75-Ib. rails recently laid. The area of 
the rail section is 9.S2 sq. ins., and the area of 
each splice bar is 4.55 ins., the weight of each bar 
being 47.3 Ibs. The bars are 13-16 in. thick in the 
web, while the high-carbon steel splice bars of the 
New York Central R. R. are only 9-16 in. thick 
These latter bars, also, have their flanges level 
with the base of the rail, while the bars for the 
Illinois Central R. R. are kept 1-16 in. clear above 
the rail base. The following table gives in com- 
parative form the details of the 100-lb. rails of the 









K BE” -nenccceseees > 
\ + | 
a IE a is a | . S550 ees 
KX Rad. | Te" > 
i : | Head: 42% 
i tay : Area of : Section ae a 
i ~ ‘ 9.62 | sg. ins lange: 377 
tt sim 
: -_—_—<—— — — — —- F1 
: Le 
2. 
9” — jail ZORA Stand: Bolt : ‘ 
% jg Diarn., 4%'long Es 
b 
28 
| = 
| Pn 
cong deeysseni date. ini Cc 
| a 
| _ 56a 
oa \ 
' ! i aaa HA — y 
Eno. News Le. c 5% whee eee) snes 4 eK # t. 
kK 3 * - Z% > 


SECTION OF STANDARD 100-LB. RAIL, ILL. CENTRAL R.R, 
(Conforming to the Standard Recommended by a Committee of the American Society of Civil Engineers.) 


plate carrier castings on the wall were adjusted 
by bolts so that they fairly and truly met the cor- 
responding plates on the gates, and the space be- 
hind the castings was finally grouted from bot- 
tom to top. The construction of the top and bot- 
tom pivots is well shown in the photographs. 

The cast steel plate, fastened to the miter-sill 
and upon which the gate closes, is made in 5 ft. 
segments, curved to fit the bottom of the gate. 
These segments were fitted after the gate was 
swung. The gates were all erected by the con- 
tractors, and the official report says that great 
credit is due them for the accurate and thorough 
manner in which they were constructed. There 
was not the slightest trouble in fitting the parts 
together, and they were handled by two derricks, 
of the housebuilder wall type, with a lifting ca- 
pacity of 30 tons and a hoist of 60 ft. above the 
ground. The gates were so tight that the inner 
side of the lower guard-gate was pointed while 
there was over 30 ft. of water on the outside. 


Illinois Central R. R. (Am. Soc. C. E. pattern) and 
the New York Central R. R. (Dudley pattern), the 
latter being the higher by 4-in. 

Dimensions of Standard 100-Ib. Rail Section. 


Ill. Central N.Y.CL& 
R. R. H.R.RLR, 
Hlefght, IG... cccccccccscccccce a 6 
Width of base, ims. ..........+.-- os 5% 
Width of head, top, ins......... 2% ae 
Width of head, bottom, ins. .... 2% 
Bide GE DORE .ccccccccccscocse Vertical. 
Depth of head, ins. ........... 1 45-4 
Height of web, Ins. ...-..++++-- 3 5-64 
Depth of base, In. ....-.++-05- 31-322 
Thickness of web, Im. ......+.-. 9-16 
Thickness of edge of base, in... 5-16 
Height to c. of bolt hole, ins... 27-16 asp 
Radius of top of head, ins..... 12 14 
= top corners, head, in. 5-16 5-16 
- bottom cornrs hd, in 1-16 1-16 
_ top fillets, im. ...... % % 
- bottom fillets, in.... % 5-16 
- sides of web, ins.... 12 14 
= corners of base, in... 1-16 1-16 
Wdad Of BOBS c- occ ccccces s+. Vertical Vertical. 
Fishing angles (hd & base), deg. 15% 14 
Metal in head, per cent........ 42 408 
' web, per cent. ....... 2! 23.8 
as base, per cent, ....... 37 5.7 
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The Interstate Commerce Commission has taken 
matters into its own hands with respect to che 
extension of time for the enforcement of the brake 
and coupler law, and has issued a general order 
respecting petitions for such extension which indi- 
cates that the commission rather enjoys the nov- 
elty of holding a whip hand over the railways. 

This general order states that all such petitions 
filed before Nov. 15 will be heard by the com- 
mission at its office on Dec. 1, and at that time 
any person interested may present arguments for 
or against the granting of the extension. Ev2ry 
petitioning company, however, must file with 
its petition a statement showing the _pro- 
portion of its freight cars which will be 
equipped with brakes and with couplers 
conforming to the law on Dec. 1, and also ¢ 
statement of the cars equipped with brakes and 
couplers in each year since the passage of the 
law, and the number of freight cars which since 
that time have been bought or built without ove- 
ing equipped with automatic couplers and brakes. 
With this data before the commission it will be 
useless for a company’s attorneys to plead that 
it has used great diligence in hastening the 
equipment of its cars if the facts show the con- 
trary. 

Besides this, each petitioning company must 
advertise by posting notices in its stations at ter- 
minals and junction points and by publication in 
some newspaper the fact that it intends to peti- 
tion for an extension of time for equipping its 
ears, and that at the hearing on Dec. 1 the com- 
mission will hear arguments from any one for or 
against the petition. This advertising must be 
done thoroughly and fn good faith. If we read 
correctly between the lines of the commission’s 
order, the railway company which advertises its 
intentions in an obscure sheet and which posts 
the notices in its stations where no one will see 
them, will be apt to be turned down at the hear- 
ing on Dec. 1. 

We fully believe, as we stated in our issue of 
Sept. 30, that the commissioners will in the end 
grant a general extension of time; but they are 
likely to give a very uncomfortable quarter of an 
hour to the officers of the railways which have 
followed the plan of equipping their cars with 
“any old thing,’’ down to a recent date. As for 
the companies which paid no attention to the 
law for years after it was enacted, notwithstand- 


ing their ability to do so, they are likely to have to 
give assurances of a haste in completing their 
equipment in the future that will make amends 
for their past neglect before their petition will 
be granted. 





ee 


What is the difference between a _ cantilever 
bridge and a suspension bridge? We presume most 
of our readers will at first think that this question 
is a very easy one to answer. The ordinary can- 
tilever bridge and the ordinary suspension bridge 
are so unlike each other that it is easy to name 
many points of difference. But when we attempt 
to say which of these differences are essential, we 
find ourselves in need of more exact definitions of 
these two types of bridge construction than have 
ever been laid down, so far as we are aware. 

In our issue of June 17 we published a series of 
views of European bridge structures of aesthetic 
design, among which was a view of the bridge 
over the Elbe at Loschwitz, Saxony. In the manu- 
script accompanying these bridge photographs, 
this structure was described by the author, Mr. 
Robert Grimshaw, as a “rigid suspension bridge.” 
An inspection of the photographs convinced the 
editors that this was an error and it was described 
in the title below the cut as a cantilever bridge, 
though, by an oversight, Mr. Grimshaw’s manu- 
script was not corrected to conform to this. 

Since this was published we have received sev- 
eral letters calling attention to Mr. Grimshaw’s 
error in calling this a rigid suspension bridge, and 
on the other hand Mr. Grimshaw has written us 
insisting that we are wrong in calling it a canti- 
lever bridge. We reprint herewith the cut from 





Bridge over the Elbe at Loschwitz, Saxony. 
Cantilever or Rigid Suspension! Which Is It ? 


our issue of June 17, so that our readers may 
form their own conclusions. The bridge was illus- 
trated and described by Mr. Grimshaw in the 
“Scientific American” of Sept. 26, 1896, but we do 
not find in that description anything which set- 
tles the question definitely as to the type of 
structure. 

It will be seen by our engraving that there is a 
rezular web system of bracing between the top 
and bottom chord, and although our view is too 
small to show it, there is a lattice-work sway brac- 
ing between each pair of web members extending 
from the top chord down tothe intersection with the 
next web member. Certainly, then, the bridge is 
designed to and can act as a cantilever in carrying 
its load; and we think it altogether probable that 
the channel spans at least were erected as canti- 
levers by building out from the towers. On the 
other hand, there is reason to believe that a con- 
siderable amount of tension when the bridge is 
loaded is transmitted through the joint at the cen- 
ter. In other words, the top chord, although not 
of flexible construction, is under considerable ten- 
sion throughout its length. Its form will be seen 
to approximate very closely to the catenary curve 
of the ordinary suspension bridge. If the structure 
were designed to act solely as a cantilever it 
would have greater depth of truss at the center 
and for some distance each side. Moreover, the 
bottom chord seems rather light to transmit the 
load that would come upon it if the bridge acted 
solely as a cantilever. 

We have, then, a bridge which acts both as a 
suspension structure and as a cantilever in carry- 


ing its loads. Under which head sha}j 
Can any essential feature of either «:, 
laid down which will determine where 
belongs? We leave the question for oy 
to answer, and will merely remark that 
witz bridge is the most instructive illus: 
have ever seen of the fact that the cant; 
the suspension types of construction pos 
points of similarity. 
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A LESSON ON THE NECESSITY OF SYSTEMAT). 
IN SUBSURFACE STREET CONSTRUCTION 


The tearing up of city streets to get 
ground pipes for repairs and renewals 
with the wisest management, always a 
to abutting residents and an obstruction 
fic. It goes without saying, therefore, 
work should always be carried on in such 
ner as to make such nuisance and obstry 
small as possible. All cities of any imp 
recognize this fact in the restrictions 
they place upon the making of street open 
corporations using the streets and by plu 
and others in making connections with wa 
other pipe mains or electric conduits. ™ 
erty of the city itself to tear up its str 
naturally less restricted, but here, also, guid 
tice in the construction of street conduit 
subways everywhere requires that street o}- 
tion shall be made as little as possible and 
continue for the least possible time. It j 
be expected, however, that perfect results 
any more frequently obtained in this than i: 
classes of city work, and many 
are known to every one who has 
in a large city, where, either 
neglect of their duties by the cit) 
cials or because of defects in cit) 
dinances governing these matters 
public is subjected to needless 
sometimes long standing annoya: 
from obstructed streets. 

As many of our readers are awa 
case of this kind in connection wit! 
improvement of Fifth Ave., in N 
York city, has recently excited a 
amount of newspaper discussion 
criticism. But as is very frequently 
case when engineering questions ar 
subject of public discussion, ther 
been a general failure to grasp the reat 
situation and to apprehend the real | 
sons which are taught by the record 
facts. 

These lessons deserve tobeemphatically set fort 
not only that a more just view may be had as tv 
the situation in New York, but because they a: 
of general interest to all concerned in municipal! 
administration. We have, therefore, taken son 
pains to ascertain fully the facts regarding 
Fifth Ave. work, and they may be summarized a- 
follows: 

In 1896 it became necessary to lay new sewers 
and water mains along a portion of Fifth Av: 
The authority of the city to do this work was d 
rived from two laws, enacted by the State Les 
lature of New York, one law authorizing th: 
construction of the sewer, and the other law, th 
laying of the water mains. Still another act 
the same body provided for repaving part of 1! 
avenue with asphalt after the underground work 
had been completed. These three laws, althous 
referring to improvements on the same strev'l 
were entirely distinct from each other. Eact ac! 
also contained the familiar stipulation that th 
work must be done by contract, and the contra: 
must be let to the lowest bidder. Under certa 
very probable conditions, it will be seen, each con 
tract would be secured by a different person. This 
is, in fact, exactly what happened. 

The work itself was of great magnitude, in- 
volving an expenditure of about $850,000, and was 
to be done on a street lined with costly residences 
and business houses. It may be briefly summar- 
ized as follows: (1) Laying a 4S8-in. water main 
on the west side of Fifth Ave., from 4th St. to 
80th St.; (2) laying a 4S8-in. water main on th: 
east side of the avenue, from S0th St. to 20th St., 
and then a 36-in. main from 20th St. to 4th St.; 
(3) laying a 12-in. water main on the west side of 
the avenue, from 57th St. to Washington Square; 
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October 21, 1897. 


structing a sewer on Fifth Ave., from 3lst 
. Waverley Place; (5) repaving with asphalt 


art of the avenue between %th St. and 
-,. st.*® The distance between 4th St. and 
ca st. is approximately four miles, and the dis- ° 


netween Slst St. and Waverley Place is ap- 
ately one mile. Besides the main line 
ing and pipe laying, the work, of course, in- 
repaving, securing foundations, and the 

« of numerous specials and connections. 
eontract for the water mains was signed 
»4, 1896, and it stipulated that work should 
in ten days, and be finished in 400 working 
On July 25, 1896, the contract for the sewer 
x was signed, and it stipulated that construc- 
should be completed in 150 days. Each con- 
included the furnishing of all material as 
as performing aH work, and the aggregate 
ant of the three contracts, as already stated, 

about $850,000. 

specifications under which the contractors 
e required to work, and which were as usual 
nart of the contracts, contained special provis- 

- intended to protect the public from unneces- 
sary inconvenience. In laying the water mains 

. contractor was required to open but one side 

‘the street at a time, and to construct a guard 
fonee between the work and the half of the street 
loft free for traffic. Only two blocks and two 

ross streets could be closed at one time on each 
line of trench, and as soon as ten blocks of the 
work had been completed the paving was to be 
replaced and the street opened for traffic. All stone 
and rock was to be removed as fast as it was taken 
from the excavation, and all earth that was not 
required for back filling was also required to be 
removed as fast as excavated. Only paving stones 
were to be placed on the sidewalks, and at least 
6 ft. of the sidewalks were to be left unobstructed 
at all times. Pipe for one block only was to be 
delivered ahead of the work. One side of the 
avenue was to be left unobstructed to traffic at all 
times. The specifications for the sewer work re- 
quired that the total length of excavation open 
should at no time be greater than 100, ft. In ad- 
dition to these specific requirements, the speci- 
fications for both the sewers and the water main 
work stipulated that the contractors should make 
every reasonable attempt to prosecute the work 
rapidly, and to avoid offense to abutting property- 
ywners, 

So much for the Fifth Ave. improvements as 
they stood on paper. The actual conditions of 
progress and the methods of construction are best 
shown by giving briefly the charges of negligence 
made by the newspapers and by the residents on 
Fifth Ave., and the answer of the Department of 
Public Works to these charges. Broadly sum- 
marized the complainants charge: That trenches 
have been opened and left open in numerous cases 
for several days, and frequently for several weeks, 
and during these delays the dirt and paving stones 
have remained piled in heaps covering the pave- 
ment and part of the sidewalk in front of resi- 
dences and shops; that, notwithstanding ‘the ur- 
vent Cemand for haste, no work has been done at 
night, and too small a force of laborers has been 
worked at all times; and, finally, that lack of dili- 
gence in prosecuting the work and the total dis- 
regard of the convenience of the public have char- 
acterized the action of the contractors from the 
beginning of the work. 

In reply to these complaints the officials of the 
Department of Public Works admit that the work 
has proceeded slowly, but claim that everything 
has been done to hasten it which the conditions 
encountered would allow. In order to make these 


° The different items and the itemized contract prices for 
the water main construction were published in Engineer- 
ing News, July 30, 1896. The different items of sewer 
work and paving, and their contract prices were as fol- 
lows: 

Sewer Work: 


4.878 lin. ft. brick sewer, per lin. ft. ......... $6.75 
2,288 —* PERO ROWER, DOG TR. Thos ccc cede 5.00 
uw iron pipe, per lin. ft. ........... 4.00 
170 +“ 12-in. culvert, per lin. ft. ....... 50 
SO se Ws iw os td aeinnds 7 
8 receiving basins, each ................. 100.00 
5,000 cu. yds. rock excavation, per cu. yd..... 3.17 
_-- 2 sq. yds. of flagging, per sq. yd. ......... +25 
8,000 ft. B. M. of timber, per M. ft. .......... 10.00 
Paving: 
67,000 sq. yds, asphalt, per sq. yd. ............ 3.85 
16,000 cu. yds. concrete, per cu. yd. ........... 3.00 
12,000 lin. ft. curbing, per lin. ft. ............ 65 
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conditions plain we have been at some pains to 
get a full statement of them from the city offi- 
cials. This information we present as concisely 
as possible in the following paragraphs. 

Like all other streets in New York, Fifth Ave. 
has had a large number of gas pipes, water pipes, 
electric conduits and subways of various sorts laid 
during the past few years, and no record whatever 
seems to have kept of their location and 
character. The crossing of 26th St. may be taken 
as an example of the underground conditions en- 
countered at street At this point 
there were five gas pipes, three subways for elec- 
tric light and telegraph wires, one steam pipe and 
two general subways, in all eleven different lines 
of conduit, each of which was owned by a private 
corporation, and the existence and location of 
which were known to the city authorities only in 
the most general way. Along the avenue there 
were encountered one 20-in., two 56-in. and one 
G-in. water mains, one 36-in., one 30-in., three 20- 
in. and one 16-in. gas pipes, besides smaller con- 
duits, all of which had to be either moved or sup- 
ported where intersected by a trench. 

In handling these pipes, moreover, it was neces- 
sary to interfere as little as possible with the sup- 
ply of gas, water, steam, electric service, etc., to 
the buildings along the street, and the careful 
handling and consumption of time which this ne- 
cessitated can be appreciated by 
various points rock 


been 


intersections. 


engineers. At 
was found for considerable 
distances whose existence was not. previously 
known. At one place quicksand was encountered 
unexpectedly. 

The sewers had to be constructed first because 
they were laid at the greatest depth. These sew- 
ers were not continuous for the reason that in the 
original construction many of the buildings had 
been drained at the rear or into the side streets, 
while in other blocks of more recent buildings the 
drainage was to sewers constructed in the avenue. 
The sewer work was a contract distinct from the 
other work, and had to be completed before the 
other work could be commenced. It was finished 
more slowly than was expected because rock was 
encountered over considerable distances where its 
existence was unknown or undefined. After the 
completion of the sewers the laying of the great 
water mains followed. This was an operation of 
great magnitude and had to proceed slowly under 
even the best conditions. The conditions were, as 
a matter of fact, very bad: In the first place the 
water mains could not be laid in the excavations 
that had been made for the sewers, and new 
trenches had to be dug. Since, too, the sewer had 
not been continuous its construction did not de- 
velop all the conflicting lines of pipe. It was very 
largely due to ignorance of these pipes that the 
laying of the water mains was so slow. 

In every instance where these pipes were en- 
countered it was necessary to suspend work until 
they could be removed or until special cast- 
ings could be made to carry them over. the 
water mains. The delay in every such case was 
from 10 to 14 days, and in one case it was three 
weeks. Among the obstructions encountered was 
the 20-in. water main previously mentioned, which 
for a distance of 13 blocks had to be moved inch 
by inch to one side a distance of 2 ft. without 
shutting off the water. In other instances the un- 
expected meeting with rock or quicksand made 
progress slower than was anticipated. During 
these delays it is admitted that the material 
from the trenches has remained in heaps on the 
pavement and sidewalks, but it is also maintained 
that as it had to be used for back filling this was 
the only practicable thing that could be done. 

It is further claimed that night work was not 
practicable; first, because the trenching could be 
kept ahead of the pipe laying without working 
nights; second, because the calking of the pipe 
could not be done satisfactorily at night, and last, 
because the use of any flame for lights in proxim- 
ity to the gas mains was likely to cause accident. 
For the first reason it was not considered that the 
use of trench machines would be of any advan- 
tage. The number of laborers worked on the ex- 
ecavation was, it is claimed, in all cases as great as 
could be worked to advantage, and if more had 
been employed they would simply have obstructed 
each other without accomplishing any more. The 
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paving of the avenue had, of course, to wait until 
the other work was completed. 

Such in brief are the 
The fair-minded man 
think, that the chief causes 
occurred lie behind any 
of Public Works. Pra 
ment held under any cir- 
cumstances is the aggravation of the evils already 
existing. Whether or not the officials of that De 
partment did the best that could possibly 


accusation and the de- 


fense. must conclude, we 
of such delay 
action of the Department 
tically all that this Depart- 
responsible for 


as has 


can be 


be done 
under existing circumstances is a matter on which 


opinions will doubtless differ, and would require a 
more exhaustive investigation than we have been 
able to make to decide. At present 
to us not to confuse the broader 
tant lessons of the Fifth Ave 
of mere personal or 


it seems best 
and more impor- 
work with 
official efficiency, of 


matters 
the re- 
verse, 

Perhaps the first broad fact that will strike the 
reader is that 
tion of how the 
ture in 


we have here an excellent illustra 


Legisla 
municipal improvement may 
under certain conditions act to cause delay and 


interference of the State 
matters of 
to 
increase the cost of work. The sensible way, with- 
out question, to have done the work that has been 
done on Fifth Ave. would have been to let. in a 
single contract, at least the water pipe and sewer 
work. If a private corporation had been doing this 
work under competent 
Without a particle of 


engineering advice 
doubt exactly what would 
have been done. By doing the two jobs in conjunce- 
tion it is plain to that the work could 
have been so arranged as to reduce both time and 
expense. The unprejudiced observer, it seems to 
us, must certainly credit the ridiculous system of 
special legislation which was used to get legal au 


this is 


any one 


thority for making this improvement with much 
of the delay in carrying it out. 

A second fact which is full of instruction is that 
a very large part of the delay and expense has 
been due to the previous and unregulated occupa- 
tion of the avenue by the conduits and subways 
of rival, private corporations. We should not over- 
look the fact also that many of these conduits 
are needless. What valid reason is there, for in- 
stance, for having six enormous gas mains along 
Fifth Ave., as was noted above, or of having 
eleven separate subways and conduits cross the 
avenue at 2tith St.? 

It has been often shown that to attempt to es- 
tablish competition in the gas business was ab- 
solutely futile, and that the gas consumers in any 
city where this is tried will eventually have to pay 
interest on a lot of useless gas mains. The Fifth 
Ave. experience shows that in addition to this, du 
plicate mains, mean expense, trouble and delay, 
whenever the street is dug up for other subsur- 
face constructions. 

But in this connection it deserves to be pointed 
out that the evils of a network of pipes under the 
Street surface were made worse in the case of 
the Fifth Ave. excavations by the neglect of the 
Department of Public Works to keep any records 
of the number, size, location and 
these subways and conduits, owned by private - 
corporations. So far, indeed, did the ignorance of 
this Department extend in respect to the subsur- 
face conditions of one of the principal streets of 
the city, that it had only the vaguest idea as tu 
whether earth or rock would be encountered in any 
particular place. 

We need say nothing to our readers, we are sure, 
to convince them that every municipal govern- 
ment ought to have a complete and up-to-date 
record of every piece of subsurface construction 
under every street in the city. Such a record is 
not cnly a necessity to the rapid and economical 
carrying on of underground work: but its exhibit 
may at times turn the scale, and prevent the grant 
of further franchises to competing gas or ele: tric 
companies involving 
streets. 

Again, the project to build subways or tunnels 
beneath the streets to receive all the conduits has 
always been condemned 


character of 


further tearing up of the 


as too expensive to be 
practical; but who that sees the money spent on 
this latest Fifth Ave. work, and that upon the 
network of pipes and conduits above described. 
can doubt that a proper subway system under 
Fifth Ave, could have been installed for half the 
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money that has been spent upon the pipe systems 
now buried beneath the pavement on that thor- 
oughfare, 

Another lesson which appears to us taught by 
the Fifth Ave. work, is the advantage under cer- 
tain conditions of performing work by day labor 
rather than by contract. We fully believe that 
most classes of city work are best let by contract 
in open competition; but where the contractor 
must assume large risks, or where, as in this case, 
co-operation in carrying on several different pieces 
of work is necessary to economical and prompt 
execution, we are of the opinion that the city can 
carry on the work itself to advantage if it pos- 
sesses or can form a proper organization. 

Reference has been made above to the non-use 
of trench machines on the Fifth Ave. work. The 
examination we have been able to make of this 
matter has not been sufficient for us to form an 
opinion as to whether by the use of trench ma- 
chines the obstruction of the streets could have 
been lessened, in this case, but it is fair to point 
out that in many cities their use is required by 
coatractors for street work, on the ground that 
they entirely do away with the piling of dirt in the 
streets. The advantage of this in any city where 
street traffic is heavy is sufficient to justify this 
requirement, even if additional expense were in- 
volved; but the saving they effect in the cost of 
doing work, under usual conditions, is such that 
the city can gain the advantage of clear streets 
without additional cost. 
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BEHAVIOR OF NON-FIREPROOF STEEL BUILDING 
CONSTRUCTION IN THE DETROIT (MICH.) FIRE. 


In our last issue we gave a brief description of 
the construction of the steel frame Leonard Build- 
ing at Detroit, Mich., and the circumstances under 
which it was destroyed by fire on Oct. 7. Pre- 
vious to receiving this article we had asked Mr. 
J. W. Schaub, M. Am. Soc. C. E., of Detroit, to 
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tion last week, and accompanied it with the fol- 
lowing description: 


Complying with your request of uct. 8, I have made 
an examination of the ruins of the ten-story steel frame 
building which was destroyed by a fire on the morning 
of Oct. 7. The fire did not originate in this building, 
but was communicated to it from a building at the rear, 
across an alley about 20 ft. wide. 

The building covered an area of 30x 150 ft. and was 
about 125 ft. high in ten stories. The steel frame car- 
ried the walls on wall girders, which occurred at every 
floor, The walls for the two lower stories were of 
brick. Above this, the walls were of hollow tiling, 
bonded like ordinary brick work, which made a wall 12 
ins. thick, excepting the front wall, which was of brick 
throughout. The photograph sent herewith shows the 
rear of the building where the fire started, from an ad- 
jacent building. The walls had openings for windows 
on all sides. These openings were not protected by shut- 
ters of any kind. 

The steel frame consisted of columns and girders. The 
latter directly supported the floors and the walls. There 
were no floor beams of steel used in the building. Th» 
floors consisted of 2-in. planks laid directly on timber 
beams 12 ins. deep, spaced about 4 ft. 6 ins. c. to c. 
These beams varied in thickness from 5 ins. to 8 ins., 
the heavier beams occurring on the lower floors, and 
rested on shelf angles provided on the floor girders. 
The fireproofing on the exposed steel frame consisted of 
terra-cotta slabs about 1 in. thick. The floor girders 
were protected only on the bottoms and sides, leaving 
the tops bare. The wooden beams and planking were 
bare on all sides. The building was full of furniture 
and household goods in storage, and was advertised as 
a fireproof building. 

The fire in the adjacent building exploded some oxy- 
hydrogen tanks used for making calcium light and it is 
claimed that the explosion of these tanks partially 
wrecked the rear wall of this building and exposed it to 
the flames. However, there is no evidence to prove this, 
and moreover the force of these explosions was insig- 
nificant. After the fire started the building was de- 
stroyed, as shown in the photograph, in about two hours. 
The so-called fireproofing offered no resistance to the 
flames. Whenever a column or a wall girder was 
warped by the heat the tiling would drop out like loose 
bricks. In fact, this building burned more rapidly than 


KV 
Oy 


, 
4 


. 
‘ 


a 


VIEW OF REAR OF LEONARD BUILDING, DETROIT, MICH., SHOWING INJURY TO STEEL FRANEWORK 
AND TERRA-COTTA WALLS, BY THE FIRE OF OCT, 7. 


make an examination of the building and to send 
us the essential particulars of the fire and the 
character of the construction, which was claimed 
by the owners of the building to be fireproof. In 
response to this request Mr. Schaub has sent usa 
photograph showing a somewhat closer view of the 
Leonard Building than was given in our illustra- 


any of the surrounding buildings. There were six or 
seven buildings in all destroyed by this fire. 

The lessons taught by this fire are old lessons, but bear 
repeating. They are, first, that hollow tile is not a 
proper material to use for a fire wall, and, second, that a 
steel frame is not properly protected from a fire by cov- 
ering the beams and columns with terra-cotta slabs that 
drop off as soon as the heat warps the beams, or as soon 


as the falling debris knocks them off, as it evident 
in this case. As far as the steel frame as concer 
find the general alinement very good. A large 
of columns and floor girders are badly bent, and 
opinion the entire frame will have to be taken 
and repaired. It might be interesting to know ¢ 
original cost of this building was less than $50) 
about 8 cts. per cu. ft. 
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ABSTRACT OF COMMITTEE REPORTS AT THE DEN) . 
CONVENTION OF THE ASSOCIATION OF RAIL\\ :\ 
SUPERINTENDENTS OF BRIDGES AND BUILDiN:, 


At the seventh annual convention of this a 
ciation, held at Denver, Colo., Oct. 19, 20 any 
interesting reports were presented on the foll 
subjects: “Method of Heating Buildings w 
Three or More Stoves are Now Used,” “Hoy 
Determine Size and Capacity of Openings 
Waterways,” “Designs for Ice Hou 
“Bridge Warnings for Low Overhead Stry 
ures,” “Stock Yards and Stock Sheds, Includ 
All Details of Construction,” and “Bridge Fo 
The third and the last of these reports wil! 
published in a succeeding issue and we give }.) 
with more or less complete abstracts of the ot} 
papers. 


Best Method of Heating Buildings Where ') 
or More Stoves Are Now Used. 


It is the opinion of your committee that for cl:: 
ness, comfort and economy, hot water heating would 
the best fcr a building of this size. While the first 
is greater than that for steam heat or stoves, st 
believe that the first cost should not always bx 
sidered in a final decision. In erecting the buildi 
while, with a hot water plant it would be necessary 
build a cellar—which we would recommend placing und 
the baggage room—the cost of building one chim: 
would be saved. The cellar could also be used for 
ing the coal, which could be put in through a chut: 
thus avoid having an unsightly coal bin on the stai 
grounds. All annoyance to passengers from ashes, du 
etc., would be avoided, and a greae saving in coal a 
labor made, as it is no more trouble to care for a i 
water plant, properly put in, than to care for one sto\ 
All trouble from gas would be avoided, and certainly 1! 
rooms can be kept in a cleaner condition than whi 
three or more stoves have to be constantly cleaned 
and attended to. In the matter of economy, four stoy: 
of a size necessary to heat the building would consuy 
about 30 tons of coal per year, while a first class hot 
water system would consume about twelve tons pe: 
year. Here we have a saving of about 18 tons of i 
each year, which your committee think would pay 
large interest on the original investment. 

The following would answer for a general specificat 
for heating this building by steam: 


1 
it 


The entire building to be completely warmed by dir 
radiation, located in the waiting-rooms, office, toilet and 
baggage rooms, connected to a system of steam mui! 
which will be suspended from the ceiling of the cellar 

The main to be connected to a boiler which is to | 
located in the cellar close to the vertical flue. 1 
steam supply branches to the radiators are to rise to a 
through the floor and to connect with each of the rad 
ators, inserting in the connection, close to the radiator, « 
lock shield stop valve, for the purpose of controlling ea 
individual radiator. 

The return pipe is to follow the same general directio 
as that of the steum, and it is to be located on the sid 
wall of cellar near the floor, substantially supported 
Branch vertical returns are to connect to each radiato: 
and are also to be provided with stop valves in a simi! 
manner to that described for the steam branches. 

To furnish and efect a boiler of any well-know 
make, such as “Toulmin,” ‘“Gurney,’’ or any oth! 
equally good pattern, and is to be of ample size to h 
the building in the coldest of weather without forciny 
The boiler to be provided and equipped with the usual s\' 
of fixtures, such as steam gages, try-cocks, safety-valy 
damper regulator, fire tools and all other necessary fi) 
tures to render it complete and ready for steam. Th 
boiler to be covered in a proper manner with asbest» 
plaster at least 1% ins. thick, applied over wire mes! 
The boiler to be connected to the vertical chimney }) 
means of a heavy wrought-iron smoke pipe, with a pi\ 
oted damper in its connection. 

To have radiators located throughout the building, to !) 
of the sectional type of an ornamental and neat finish 
Each radiator to be provided with an automatic «) 
valve of the ‘“Onderdonk’’ or “Jenkins Bros.’’ patent 
They should be distributed as follows: Ladies’ waitine 
room, ladies’ toilet, small waiting-room, office, gentl:- 
men’s waiting-room, baggage room. The above radia 
tors are to be of ample capacity to warm the rooms |!) 
which they are located to 70° in the coldest wint: 
weather. ; 

After steam has been put on, all of the radiators an 
exposed piping throughout the building to be neatly 
bronzed with the best gold or silver bronze color, over 
good sound coat of sizing. All the exposed iron wo “ 
around the boiler and in the cellar to be painted wit! 
black asphaltum varnish. 


The above represents a complete steam heating appa 
ratus left in perfect running order, with steam on, and 
would cost in the vicinity of New York about $328. For 
the heating of this building by hot water, using th: 
same number of radiators, locating the boiler in = 
same position, running the pipes in the same genera! 
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- as specified for steam, equipping the radiators 
es, ete., including the same guarantee of tem- 
etc., would cost about $379. The approximate 
f coal that would be consumed in the steam 
pparatus would be about 13 tons for a winter 

months, and, with careful management, the hot 

vstem woul€ consume ten tons of coal for the 
riod. This amount would, in all probability, be 
if the caretaker of the boiler was careful. 


' , Determine Size and Capacity of Openings 
j for Waterways. 


r opinion, the desirable infotination to collect and 
consisted mainly of the methods actually adopted 
iways to obtain results quickly and in a practical 
and that the discussion ot the theoretical and 
ring methods employed would not fall within our 
as such questions are usually determined by the 
ring department of a railway. Our aim was, there- 
more particularly to obtain information bearing 
methods actually used by superintendents and 
ers of bridges and buildings in determining the 
to which minor waterways may be reduced on 
» lines, as the tendency of the day is gradually to 
original temporary openings, or to replace tres- 
by permanent fills, which work usually falls under 
aintenance of way departments. It would seem 
actual practice this question is determined in a 
smber of ways, which can, however, in general be class- 
i under the following groups: 

| fy personal observation, and information collected 
cround, as to flood height, size of channel, open- 
ings the vicinity carrying the same stream, etc. This 
g ‘| information guides in the final sel-ctien of the 
f opening, but the actual determination is depend- 

practical experience and individual views. 
it might be said that, in the main, this seems to be 
the most usual method, if it can be designated as a 
ethod. It is, however, warranted and reliable in flat 
«tions of the country where the bed and contour of a 
stream at flood times is known or well defined and the 
rent more or less sluggish at all times. It is further 
probably the best method to pursue in thickly-settled 
sections of the country where other openings on the 


same water-course are generally to be found within a 
very short distance, and satisfactory deductions can be 
formed from a study of these and from information col- 


lected from parties familiar with the territory. 


“. Drainage areas are prescribed for different sizes and 
kinds of openings, the limits for each opening allowing 
variations to be made according to the local conditions 
topography, slopes, soil, rainfall, etc. 


This method has many advantages if the table is pre- 
pared with reference to a specific section of the country, 
so that due allowance can be made for the variable rain- 
fall conditions and the prevailing regional character- 
istics of the territory embraced. It does not eliminate, 
however, the personal equation in the question, especi- 
ally as the range of the values in such a table necessa- 
rily has to be considerable. It will serve to indicate, so 
to say, at a glance the general class of opening re- 
quired, but the final determination will be dependent on 


individual judgment and a personal examination of the 
district. 


Mr. George J. Bishop, of the Chicago, Rock Island & 
Pacific Ry., wrote on April 12, 1897, as follows: 


There are several things to be taken into considera- 
tion before deciding the size of culvert pipe or arch re- 
quired for a permanent opening through a railroad em- 
bankment. On the C., R. I. & P. Ry. they send out a 
ivil engineer to look up the drainage area of all per- 
manent openings for waterways. The first thing to be 
done is to find the number of acres in the draw to be 
drained; the height of the highest water that has been 
in the draw, and whether land is cultivated or not; also, 
if there are small buildings along the draw, that are 
likely to wash down stream and block up the opening. 
Where the basin is small and has steep banks, and a 
number of small draws that run in the basin, and 
where the fill is about 12 ft. to 16 ft. high, it will re- 
quire a larger culvert pipe or arch than for a long, 
narrow draw with a large basin and high embankments, 
as the water that has fallen by a heavy rain runs off be- 
fore the water has got to the opening from the upper end 
of the draw. In Kansas, Nebraska and Eastern Colo- 


rado, we allow for drainage as follows, subject to the 
onditions above. 


Acres. 
Minimum. Maximum. 
40 


1 line of 16-in. cast-iron culvert pipe. 20 

1 line of 20-in. cast-iron culvert pipe. 30 60 
1 line of 24-in. cast-iron culvert pipe. 45 HU 
1 line of 30-in. cast-iron culvert pipe. 70 140 
: line of 36-in. cast-iron culvert pipe. 110 220 


| line of 48-in. cast-iron culvert pipe. 
{ ft. arches, 4 ft. side walls........ 240 400 
S ft. arches, 4 ft. side walls........ 
10 ft. arches, 5 ft. side walls........ 500 850 
'2 ft. arches, 6 ft. side walls........ 720 1,300 
16 ft. arches, 8 ft. side walls. «+. 1,280 2,300 
‘. Determination of the area to be drained and of the 
‘eral characteristics of the country, soil and stream, 
which information is used in connection with an em- 
rical formula giving the area of waterway required, 
‘ased upon the drainage area with variable coefficients to 
lit the different conditions. 


Considering the allowances that have to be made any- 
'w for greater safety, especially so as to provide, more 

less, for cloudbursts and unusual contingencies, it 
an be said that for all minor openings an empirical for- 
ula suitably applied and not taken too strictly, supple- 
ented by personal examination of the territory, prac- 
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tical experience and sound judgment, will give as good 
practical results as minute and careful engineering sur- 
veys and theoretical calculations. 


Probably the best-known empirical formula for deter- 


mining directly the proper area of a waterway and one 


that has been used most extensively in American rail- 
road practice was advanced many years ago by Mr. E. T. 
D. Myers, president, Richmond, Fredericksburg & Poto- 
mac Ry., namely: 


Area of waterway in sq. ft. = C x Drainage area in acres 


where C is a variable coefficient. For comparatively flat 
ground or slightly rolling prairie, C is generally assumed 
as 1; for hilly ground as about 1.5; and for mountain- 
ous and rocky ground as high as 4. In exceptional 
cases even much higher values have been found to be 
necessary to correspond to the actual quantity of water 
as gaged at flood times. In regard to the proper values 
for the coefficient, Mr. Myers states: The coefficient 
should be derived from careful and judicious gagings at 
characteristic points within the region under treatment, 
and applied by a liberal hand. 

It is generally claimed that this formula gives too 
large openings for very small drainage areas. Possibly 
this might be considered an advantage, as very small 
openings should never be made equal to the theoretical 
results, but ought to be made larger for practical rea- 
sons. Hence the formula in this respect certainly cor- 
responds with practice if not with theory. Another state- 
ment made against this formula is that it gives too 
small values for very large openings. It has generally 
been understood that Mr. Myers intended this formula 
to apply to minor openings on railroads and not to im- 
portant streams. For the latter there is no question that 
a more careful study of the conditions and environments 
is absolutely necessary, and the sole use of an empirical 
formula in connection with a coefficient establ shed by 
snap judgment in the office or a hurried trip over the 
ground is entirely out of place. 

A formula advanced by Prof. A. N. Talbot, of the Uni- 
versity of Illinois, and stated by him to be ‘‘more as 
a guide to the judgment than as a working rule,"’ is as 
follows: 


Area of waterway in sq. ft. = C x J Cube of drainage 
area in acres 

in which C is a variable coefficient. ‘‘For steep and 

rocky ground, C varies from *%, to 1. For rolling agri- 

cultural country subject to flocds at times of melting 

snow, and with the length of valley three or four times 
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on ‘“‘Masonry Construction,” says, in regard to Myers’ 
formula, that for small drainage areas it gives the area 
of waterway too great and for-large drainage areas too 
small. In regard to Talbot's formula, he says that he 
had tested it and found it agreed fairly well with the ex 
perience of fifteen to twenty years, and that, in thes 
tests, it was found that waterways proportioned by this 
formula will probably be slightly flooded, and cons 
quently be compelled to discharge under a small head, 
once every four or five years 

Our deceased member, Mr. L. K. Spafford (Kansas City, 
Fort Scott & Memphis R. R.), made use of Myers 
formula with a coefficient from 1 to 
July 18, 1806: 


3 He wrote on 


We have no fron-clad rules for deciding such matters, 


but usually, when the question of an opening arises 


have a survey made, showing the area, and then mak: 
the opening from one to three times the square root of 
acres drained, the size of the opening depending on th: 


topography of the ground If the ground is level, we 
would probably use twice the square root of the acres 
drained. If the ground is hilly, we would use thre: 


times the square root of the acres drained 


Our deceased member, Mr. R. M. Peck (Missour! Pa 
cific Ry. and St. Louis, Iron Mountain & Southern Ry.), 
wrote on June 11, 1806 


We determine the size of openings by a careful survey 
of the area of land to be drained There is a great 
deal depends upon the natural lay of the land to be 
drained. If the country is very mountainous, and slopes 
of hills or mountains are steep and abrupt, we figure that 
one foot of area will drain four acres of land. Where 
the lay of the land is ordinarily flat and rolling, such as 
is found in good agricultural countries, we figure that 
one foot of area will drain six acres of land. These are 
the two extremes. We hardly ever go above or below 
these figures, but use all sizes between them, as the dif 
ferent and peculiar locations may demand 

This expressed in a formula would be: 

Drainage area in acres 
Area of waterway in square feet *: - 
Cc 
where C varies from 4 to 6. 

(4) Careful surveys of drainage area, slopes, gra- 
dients, and cross-sections of streams, determination of ve- 
locity of flow by observations or calculations, application 
of hydraulic formula to flow of water through various 
shaped openings under different heads, at different stages 
of the water height, determination of probable averag: 
and maximum rainfall, the volume of water and the time 
within which it will reach the opening, ete.; from all of 
which information the shape and size of the opening is 
determined so as to carry off the water quickly, and 
without scouring the bottom of the stream, or injuring 
the structure. 


After a careful consideration of the question, your com- 
mittee decided, as stated above, that it would not be ad 
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Low Bridge Warning, Double Track. 





Single Track. 


STANDARD LOW BRIDGE TELL-TALE WITH BOILER TUBE FRAME. 
Southern Pacific Co. 


FIG. 1. 


its width, C is about 1%; and if the stream is longer 
in proportion to the area, decrease C. In districts not 
affected by accumulated snow, and where the length of 
the valley is several times the width, 1-5 or 1-6, or even 
less, may be used. C should be increased for steep side 
slopes, especially if the upper part of the valley has a 
much greater fall than the channel at the culvert.’’ 
Prof. Ira 0. Baker, University of Illinois, in his book 


visable to enter into a detailed discussion of this brauch 
of the subject. 


Bridge Warnings for Low Overhead Structures 


There are two radically different systems employed to 
accomplish the results desired. The system that is most 
extensively used, and which for convenience will be 
designated as the ‘‘vertical rope system,” consista of 
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having light vertical ropes or wires (known as tell-tales, 
whip-cords, ticklers, or danglers) suspended over the track 
from a rigid horizontal wooden or tron bar or hung from 
a flexible wire or cable, the bar or cable being suitably 
supported on the outside of the track or tracks by up- 
right posta set in the ground and properly braced and 
backstayed. In the other system, called frequently the 
Walling system, from the name of the leading patentee, 
and which can be designated as the ‘“‘swinging arm sys- 
tem,’’ a light horizontal swinging arm is projected out 
from a post planted on the outside of the track so that 
the arm will strike a man on top of a car, but at the 
same time swing out of his way as he passes on and 
then return automatically to its original position again. 

It can be stated at once that the swinging arm system 
requires a separate arm for each track to be protected 
and further a separate post for each track, unless a post 
is set between tracks with arms on two sides. In the 
vertical rope system, any number of tracks can be crossed 
and the posts kept clear on the outside of all the tracks, 
the only question involved being to give the supporting 
bar or cable the proper stiffness, and to backstay or brace 
the end posts sufficiently to resist the inward pull at the 
top. Further, the testimony of the use of the swinging 
arm system on the Boston & Maine R. R. and on the 
Lehigh Valley R. R., indicates that it is not always safe. 
It has to be hung very delicately so as not to hit too 
hard a blow when struck, but in consequence, high winds 
affect it and blow it out of position. It can also be said 
that there is no positive assurance that in northern cli- 
mates the pivoted joint connections will not become 
frozen and hence the apparatus dangerous under such 
conditions, Further, it is very easily damaged by train- 
men striking it with brake-sticks or by swinging it 
around with great force or catching hold of it when pass- 
ing slowly under it. There are other similar arrange- 
ments, in which light horizontal arms are counter- 
weighted or variously arranged, but they have similar 
objections to those just mentioned. 

Your committee is forced to consider that the vertical 
rope system is the best under most circumstances. There 
are numerous modifications of it in details, but the gen- 
eral principles remain the same. It will prove desirable 
to mention briefly some of the most important char- 
acteristics and practical features that should be consid- 
ered in the design of a bridge warning. 

Probably a very vital consideration is low first cost 
with durability. In this latter respect the 
jron tube supports and overhead bar used by the Southern 
Pacific Ry. (Fig. 1) are very advantageous, while the 
preservation of timbers by chemical means on all roads 
having facilities for such work within reach will also 
prove a saving in the long run. As the material is 
standard stock, it can be framed and treated in large 
batches at a time and placed in stock. Of course, a very 
low first cost can be obtained by adopting very crude ar- 
rangements, but it is a question whether possible damage 
suits for accidents resulting from imperfect structures 
will not far outbalance the slight additional cost of a suit- 
able construction in the start. 

According to the data collected by your committee 
bridge warnings seem to cost from $8 to $25 for a single 
track and from $20 to $30 for a double track warning. 
With a cable support, a large number of tracks can be 
crossed with comparative ease and small additional cost 
over that of a double track warning. One member places 
the extra only 5 ets. per lineal foot. For an 
improved system using some means to prevent the ropes 
from catching on the cable, the probable extra expense 
would be from $38 to $5 per additional track over the cost 
of a double track warning. The standard iron tube frame 
bridge warning of the Southern Pacific Ry. costs $25 com- 
plete for a single track. 

In regard to the tell-tales, ticklers, or danglers, the 
usual construction is to use ropes, 4 to ™% in. in size, 
knotted at the lower end and suspended from short pieces 
of wire or flat iron loosely or rigidly connected to the 
overhead bar or cable. In some cases the ropes are at- 
tached directly to the overhead bar or cable. It is a 
mistake to use too large a cord and especially a big knot 
at the lower end. In winter, ice will collect to such an 
extent that it is positively dangerous for a man to be 
hit by the end of one of these ropes. Rubber straps, sash 
cord, or old bell cord is frequently specified. On the 
Lehigh Valley R. R. the practice is to untwist old heavy 
rope and use one of the strands, which is economical and 
makes a softer rope. 
danglers, but this feature does not seem a good one, on 
account of rust and greater danger to men. 

The ropes are generally spaced from 4 to 8 ins, apart 
for a distance of 5 to 8 ft. across the track. The lower 
specified to be 6 ins. lower than the 
lowest point of the overhead structure for which they are 
to give warning, or a standard height of from 16 to 17 
ft. above the rail is specified. 

One of the important features is to prevent the rop?s 
from being blown by winds or the engine exhaust, or more 
particularly from being tossed up by trainmen in such a 
hanging on the top frame or bar. 
This is one of the most usual objections to the danglers 
It can be number of ways, several of 


combined 


cost as 


ends are usually 


way as to remain 


overcome in a 


which are indicated in the plans accompanying this re- 


Some designs show wire or steel tape . 
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port. The arrangement in use on the Chicago, Rock 
Island & Pacific R. R., namely, a horizontal hood over 
the top of the horizontal bar above the tell-tales, has 
the great additional advantage of protecting the ropes 
to a certain extent from the weather, and hence less lia- 
bility to free and become stiff and hard. 

In regard to the location of the warning with relation to 
the bridge proper, it should not be too far away, as 
there is too much chance for a brakeman to rise up on the 
car between the warning and the bridge. Various dis- 
tances of from 200 to 300 ft. are specified, and in one case 
one-quarter of a mile is mentioned. The distance should 
certainly be limited to about 200 ft., and in yards where 
much switching back and forward is done immediately 
under an overhead bridge, the location should be closer, 
or even a second warning put up. Most roads seem to 
specify that bridge warnings shall be used at all over- 
head obstructions with a less clearance than 20 ft., al- 
though the range runs from 18 ft. 6 ins. to 22 ft. 

An important maintenance feature is to arrange that 
the danglers can be easily repaired if torn off, tied up, 
or knotted together by brakemen standing on cars tem- 
porarily halted under the warning. The usual method 
of having a car hauled under the warning and workmen 
climb up on horses on top of the car is so cumbersome, 
especially out on the line, that it is put off from day to 
day, thus taking many chances with the life of the train- 
men at night. The other system o: setting up a ladder 
is equally objectionable. A tell-tale frame that can be 
let down, or if hung to a cable some arrangement to 
lower the entire cable, is generally preferable. It must 
be, however, practicable and guarded in such a way that 
tramps and unauthorized parties cannot tamper with it. 
Mr. W. B. Mitchell, of the Erie R. R., reports that he 
uses a small windlass locked in a box on the side post 
near the ground. The tell-tales are suspended from a 
cable, one end of which is wrapped around the drum of 
the windlass. When required, the cable is let down and 
after the repairs are made, hoisted into place, and a 
strain put on it. Special attention is directed to the de- 
vice used on the Chicago, Milwaukee & St. Paul Ry., 
known as the “Nettenstrom Signal’’ (Fig. 2), which is 


34’ long, Sheave 


’ 


* 
& 
8 
3 
& 
= 
§ 
S 
E 
& 








Fig. 2.—‘‘Nettenstrom”’ Tell-Tale for Low Bridges. 
Chicago, Milwaukee & St. Paul Ry. 


giving good service, according to the report of Mr. On- 
ward Bates. This is one of the advantages of using a 
cable, and it has also the advantage that a large number 
of tracks can be spanned with it. But it has the disad- 
vantage that it is liable to sag badly and requires good 
backstaying and bracing of the side posts. 

The effort to counteract the ruling passion of brake- 
men to show their agility by climbing up on bridge warn- 
ings when a car stops temporarily under one has pro- 
duced numerous arguments for and against a rigid over- 
head construction. If made rigid, no serious harm will 
be done, while on the other hand, if not able to support 
the weight of a man there will be less temptation of- 
fered, but more damage done if the feat is attempted. 
This is a double-edged question that your committee will 
not attempt to settle. 

Comparing the single post frame and a double post 
frame for a single track warning, {t can be said that 
the single post can only be used where there is an op- 
portunity to bury the foot well in the ground or other- 
wise thoroughly brace it. Where this is not feasible, a 
post each side of the track should be used. Further, a 
double post warning can be more readily and quickly 
framed and put up on the ground, whereas a single post 
frame with projecting arm requires more carpentry work, 
that should preferably be done in the shop, and the post 
has to be set with greater care in reference to the track 
and much closer to it. 


Stock Yards and Stock Sheds. 


The bulk of this report consists of plans of 
standard stock yards used by different railway 
companies. There are 22 of these plans in all. 
Fig. 3 shows one of the more interesting of these 
plans. In regard to the general features of its 
subject the report says: 
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One of the largest and most important indust: 
the West is the stock business. When the sti 
ready for the market it is necessary for the railws 
panies to have good facilities for the prompt ha 
of the shipments. In building stock yards the sty! 
large extent, is governed by the location and : 
way owned by the railway companies. Stock yards 
be located on high ground, slightly sloping, so pens 
drained. If high ground is not available, the locat 
lected should be graded up for that purpose. T) 
of stock yards depends on the amount of stock 
vicinity for shipment, and the number of shippers 
way companies should have standard plans of 
yards, with details of construction for one or mor 
so that in case additional pens are required, they 
added at any time, without making any alterations 
pens already built. 

On account of the sharp competition for stock 
ments between the railway companies, the shippe: 
sometimes allowed permission to use the stock yar 
a week or more, until they can secure enough fo: 
ment, or for a better market. This practice is ex): 
to railway companies, as they are compelled in 
cases to erect stock sheds for the protection of 
from storms and heat. In cases of this kind railway 
panies, in order to keep the yards in proper conditi« 
account of the cattle and hogs being held in the y 
are compelled to fill the holes in the yard with 
gravel, or broken stone, and in some instances, plan} 
pave one or more pens so as to make the yard passa 
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Fig. 3.—Standard Stock Yard and Stock Shed Construction, 
Chicago, Milwaukee & St. Paul Ry. 


At some stations stock yards are nov considered comp!|«': 
without loading and unloading chutes, with gang-plank 0! 
double-deck chute for loading double-deck cars, ard 
also stock scales for weighing. All stock yards shou! 
have water and water-troughs in one or more pels 
especially where hogs are handled; also a portable hos 
chute for unloading hogs from wagons. Fig. 3 shows 
the Chicago, Milwaukee & St. Paul Ry. Co.’s standard 
plans for stock yard and shed, with chute, fence, plat 
form, water-trough and cross-section of shed and feed 


rack. 
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ARCHITECTURE A“CLOSE” PROFESSION IN ILLINOIS. 


Under an act passed by the Illinois State Legis 
lature at its last session, architects desiring 
earry on their practice in that state must secur: 
licenses from a State Board of Examiners, whic! 
Board is entrusted with all the arrangements fv! 
conducting the necessary examinations and in 
quiries and for issuing licenses. The Govern: 
has appointed the following gentlemen as mem 
bers of this “Board of Examiners of Architects” 
N. Clifford Ricker, Professor of Architecture at th: 
Illinois State University; Wm. H. Reeves, of Pe- 
oria, Dankmar Adler, William Zimmermann ani 
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October 21, 1897. 


B. Wight, of Chicago. The Board met at 
hnical Club on August 3 and organized by 

« Mr. Dankmar Adler as President and 
B. Wight as Secretary. The Board then’ 
-ed temporary rules, selected 1,001 Chamber 
mmerce Building as its headquarters, and 
nted a standing committee on examinations. 
Roard met again on Sept. 9 and adopted a 
, of notice to architects as to applications for 
ses and affidavits. The form of license and de- 

» for a seal were also adopted. It was decided 
. rule of order to hold regular meetings on the 
nd and fourth Fridays of each month for the 
ent. The following resolutions were also ad- 
ed: 
hat the policy of the Board with regard to the license 
<rchiteets who are not residents of the State of Illinois 
| be as follows: 

1) That architects not residing in the State of Illinois, 
who shall show to the satisfaction of the Board that 
july 1, 1897, they were engaged in the practice of 

hitecture in the State of Illinois as defined by Section 

if the Act, shall be entitled to license in accordance 
with Seetion 5. 

(2) That architects not residents of the State of Illnois 
who are not engaged in the practice of architecture within 
the same on July 1, 1897, may receive a license to prac- 
tice architecture by complying with the terms of Section 4. 


In a notice issued by the Board it is stated that 
the privilege extended by section 5 will expire on 
Dec, 31, 1897, after which another form of appli- 
cation for an examination under the provisions of 
the act will be furnished when requested. All li- 
censes issued on the present form of application 
and affidavit and upon payment of the license fee 
of $25 will run from July 1, 1897, and will be for 
life, subject to the power of revocation vested in 
the Board by this act, and a fee of $5 is to be paid 
in each following month of July during the term 
of the license. The full text of this act is as fol- 
lows: 


A bill for an act to provide for the licensing of archi- 
tects and regulating the practice of architecture as a 
proiession, 

Section 1. Be it enacted by the people of the State of 
Illinois, represented in the generel assembly, that within 
30 days after the passage of this act the Governor of the 
State shall, by the advice and consent of the Senate, ap- 
point a State board of examiners of architects, to be com- 
posed of five members, one of whom shall be @ member 
of the faculty of the Illinois State University, and the 
other four shall be architects residing in the State of Illi- 
nois who have been engeged in the practice of archicec- 
ture at least 10 years. Two of the said practicing archi- 
tects appointed «s examiners shall be designated to hold 
office for two years from the date of the passage of this 
act, and the other two, together with the member of the 
faculty aforesaid, shall hold office for four years from the 
passage of this act; and thereafter, wpon the expiration of 
the term of office of the person so appointed, the Governor 
of the State shall appoint a successor to each person 
whose term of office shall expire, to hold office for four 
years, and said person so appointed shall have the above 
specified qualifications. In case appointment of a succesaor 
is not made before the expiration of the term of any 
member, such member shall hold office until a successor 
is appointed and duly qualified. Any vacancy occurring 
in membership of the board shall be filled by the Gov- 
ernor of this State for the unexpired term of such mem- 
bership. 

Sec. 2. The members of the State Board of Examiners 
of architects shall, before entering upon the discharge of 
their duties, make and file with the Secretary of State the 
constitutional oath of office. They shall, as soon as or- 
ganized, and annually thereafter, in the month of January, 
elect from their number a president and a secretary, who 
shall also be a treasurer. The treasurer shall file a bond 
for the penal sum of $5,000 with the Secretary of State, 
to be accepted by the Governor of the State, before en- 
tering upon his duties. The board shall adopt rules and 
regulations to govern its proceedings, not inconsistent 
with this act, and a seal, and the secretary shall have the 
care and custody thereof, and shall keep a record of all 
the proceedings of the board, which shall be open at all 
times to public scrutiny, 

The secretary of the board shall receive a salary which 
shall be fixed by the board, and which shall not exceed 


. the sum of $1,500 per year; he shall also receive his 


traveling and other expenses incurred in the performance 
of his official duties. The other members of the board 
shall receive the sum of $10 for each day actually engaged 
in this service, and all legitimate and necessary expenses 
incurred in attending the meetings of said board. Said 
expenses shall be paid from the fees received by the board 
under the provisions of this act, and no part of the salary 
or other expenses of the t& urd shall be paid out of the 
State treasury. All money received in excess of the said 
per diem allowance and other expenses provided for shall 
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be held by the treasurer as a special fund for meeting the 
expenses of said board, and the cost of an annual report 
of the proceedings of the State Board of Examiners of 
Architects: 

Provided, however, that when the money in the hands 
of the treasurer at the time the annual report is rendered 
exceeds $2,500, the amount of such excess shall be paid 
into the State traasury to the credit of the State Board ot 
Examiners of Architects, 

Sec. 3. Three members of the board shall constitule a 
quorum. Special meetings of the board shall be cailed by 
the secretary upon the written request of any two mem- 
bers, by giving at least seven days’ written notice of the 
meeting to each member, reckoning from the day oa 
which the notices are postmarked, telegraphed or per- 
sonally delivered. The board shall adopt ruies and regu- 
lations for the examination of applicants for licenses .v 
praclice architecture in accordance with the provisions of 
this act, and may amend, modify aad repeal such ru.es 
and regulations from time to tume. The board shall, im- 
mediately upon the election of each officer thereof and 
upon the adoption, repeal or modification of its rules of 
government or its rules and regulations for examinations 
of applicants for licenses, file with the Secretary of State, 
and publish in at least one architectural journal and one 
daily newspaper published in the State of Lilinows, at 
least twice, the name and address of each officer, and a 
copy of such rules and regulations, or the amendment, re- 
peal or modification thereof. 

sec. 4. Provision shall be made by the Board, hereby 
constituted, for holding examinations, at least twice in 
each year, of applicants for license to practice arcnitec- 
ture, and any person over 21 years of age, upon payment 
of a fee of $15 to the secretary of the board, shail be en- 
titied to an examination for determining his or her qua.i- 
fications. All examinations shall be made directuy py 
sa.d board or a committee of two members delegated by 
the board, and due notice of the time and place of Uic 
holding of such examinations shall be published, as iu 
the case provided for the publication of the rules and 
regulations thereof. The examination sha.l have special 
reference to the construction of buiidings, and a test otf 
the knowledge of the candidate of the strengin of 
materials, and of his or her ability to make prac- 
tical application of cuch knowledge in the ordinary 
professional work of an architect, and in the duties of a 
supervisor of mechanical work on buildings, and shail 
aiso seek to determine his or her knowledge of the laws 
of sanitation as applied to buildings. If the resuit of tne 
examinaticn of any applicant shall be satisfactory to a 
majority of the board, under its rules, the secreva:y shail, 
upon an order of the board, issue to the appiicant a certi- 
ficate to that effect, and upon payment to tne secretary of 
the board by the candidate of a fee of $25 he sha.i there- 
upon issue to the person therein named a license to prac- 
tice architecture in the State, in accordance with the 
provisions of this act, which license shail contain the 
tull name, birthpiace and age of applicant, and be signed 
by the president and secretary and sealed with the seal 
of the board, If an applicant fails to pass sa.d examuina- 
tions his or her fee shall be returned. Ail papers re- 
ceived by the secretary in relation to applications for li- 
cense shall ve kept on file in his office, and a proper index 
and record thereof shall be kept by him. 

Sec. 5. Any person who shail, by affidavit, show to the 
satisfaction of the State Board of Examiners of Archi- 
tects that he or she was engaged in the practice of the 
profess.on of architecture on the date of the passage of 
this act, shall be entitled to a license without an ex- 
amination: Provided, such applicatrons shail be made 
within six months after the passage of this act. Sucu 
license, when granted, shall set forth the fact that ihe 
person to whom the same was issued was practicing ar- 
chitecture in this State at the time of the passage oJ! 
this act, and is, therefore, entitled to a license to prac- 
tice architecture, without an examination by the Board of 
Examiners, and the secretary of the board shall, upon 
the payment of a fee of $25, issue to the person named in 
said affidavit a license to practice architecture in this 
State, in accordance with the provisions of this act. In 
the case cf a copartnership oi architects, each member 
whose name appears must be licensed to practice architec- 
ture. No stock company or corporation shall be licensed 
to practice architecture, but the same may employ li- 
censed architects. Each licensed architect stall have his 
or her hcense recorded in the office of the county cierk in 
each and every county in this State in which the holder 
thereof shall practice, and he or she shall pay to tie 
clerk the same fee thet is charged for the recording of 
notarial commissions. A failure to have his or her lhi- 
ecense 62 recorded shall be deemed sufficient cause fcr 
revocation of such license. 

Sec. 6. Every county clerk shall keep in a book, pro- 
vided for the purpose, a complete list of all the licenses 
recorded by him under the provisions of this act, to- 
gether with the date of the issuance of each license. 

Sec. 7. Every licensed architect shall have a seal, the 
impressions of which must contain the name of the archi- 
tect, his or her place of business, and the words, ‘“‘Li- 
censed Architect, State of Illinois,’ with which he shall 
stamp all drawings and specifications issued from his office 
for use in this State. 
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Sec. S. After six months from the passage of this act 
it shall be unlawful, and it shall be a misdemeanor, pun 
ishable by a fine of not less than 3), nor more than $v, 
for each and every week during which said offence shail 


continue, for any person to practice architecture wilh ut 


a license in this State, or to advertise or put out any 
sign or card or other device which might ind.cate to 
public that he or she is entitled to practice as an arehi 


tect. 

Sec. 9% Any person who shall be engaged in the plat 
ning or supervision of the erection, enlargement or ai 
teration of buildings for others and to be constructed by 
other persons than himself shall be regarded as an arco: 
tect within the provisions of this act, and shall be hei 
to comply with the same; but nothing contained in this 
act shall prevent draughtsmen, students, clerks of works 
or superintendents, and other employes of those lawfully 
practicing as architects, under license as herein pro 
vided for, from acting under the instruction, control or 
supervision of their employers; or shall prevent the em 
ployment of superintendents of buildings paid by the 
owners from acting, if under the control and direction of a 
licensed architect who has prepared the drawings and 
specifications for the building. The term bu_lding in tht 
act shall be understood to be a structure consisting of 
foundations, walls and roof with or without the other: 
parts; bu. nothing contained in this act shall be coi 
strued to prevent any person, mechanic or builder from 
making Plans and specifications for, or supervising tbe 
erection, enlargement cr alteration of any building that is 
to be corstructed by himself or employes, nor shad a 
civil engineer be considered au architect unless he pialis, 
designs or supervises he erection of buildings, in whica 
case he shall be subject to all the provisions of this act 
and be ccnsidered as an architect, 

sec. 10. Arcnitects’ licenses issued in accordance with 
the provisions of this act shall remain in full force until 
revoked fcr cause, as hereinafter provided. Any jeceisze 
so granted may be revoked by unanimous vote of the Stace 
Board of Examiners of Architects for gross incompe 
tency, or recklessness in the construction of buildings, o: 
for dishonest practices on the part of the holder therevot, 
but before any license shall be revoked such holder shall 
be entitled to at least 20 days’ notice of the charge against 
him, and of the time and place of meeting of the board 
for the hcaring and determination of such charges. Ant! 
on the cancellation of such license, it shall be the duty of 
the secretary of the board to give notice of such cancella 
tion to the county clerk of each county in the State 
which the license has been recorded, whereupon the clerks 
of the counties shall mark the license recorded in his office 
cancelled, After the expiration of six months from the 
revocation of a iicense, the person whose license was re 
voked may have a new license issued to him by the secre 
tary upon certificate of the Board of Examiners, issued 
by them upon satisfactory evidence of proper reasons for 
his reinstatement, and upon payment to the secretary of 
the fee of $5. For the purpose of carrying out the pro 
visions of this act relating to the revocation of licenses 
the board shall have the power of a court of record, sit- 
ting in the county in which their meeting shall be held, 
and the power +o issue subpoenas and compel the attend- 
ance and testimony of witnesses. Witnesses shall be en- 
titled to the same fees as witnesses in a court of record, 
to be paid in like manner. The accused shall be entitled 
to the subpoena of the board for his witnesses, and to be 
heard in person or by counsel in open public trial. 

Sec. 11. Every licensed architect in this State who de- 
sires to continue the practice of his or her profession 
shall, antually, during the time he or she shall con- 
tinue in such practice, pay to the secretary of the board 
during the month of July a fee of $5, and the secretary 
shall thereupon issue to such licensed architect a certifi- 
cate of renewal of his or her license for the term of one 
year. Any licensed architect who shall fail to have his 
or her license renewed during the month of July in each 
and every year shall have his or her license revoked, at 
the discretion of the board. But the failure to renew said 
license shall not deprive him or her of the right to re- 
newal upon payment of said fee. 

Sec. 12. Within the first week of December after the 
organization of the board, and annually thereafter, the 
secretary of the board shall file with the auditor of the 
State a full report of the proceedings of the board and a 
complete statement of the receipts and expenditures of 
the board, attested by the affidavits of the president and 
secretary subject to the approval of the State auditor. 
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A NEW SYSTEM OF ISOLATED CONTACT CURRENT 
DISTRIBUTION FOR ELECTRIC RAILWAYS. 

A plan for distributing current on electrie rail- 
ways which does away both with overhead wires 
and with conduit construction is that known as 
the isolated contact system. In the street surface 
between the tracks are placed substantia] metal- 
lic plates, projecting above the general level of the 
pavement a fraction of an inch. These are auto- 


matically charged with current from an under-, 


ground feeder as the car passes over them and 
become dead as soon as the car has passed. The 
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advantages which such a system presents have 
attracted many inventors; and a few years ago, 
when opposition to the overhead wire still pre- 
vailed in many cities, and when the conduit sys- 
tem was still in an experimental stage, many 
prominent engineers believed that some system on 
the lines above set forth would be the coming elec- 
tric railway. But the difficulties of practically 
operating such a system have proved very great 
One difficulty is ensuring that current is absolute- 
ly cut off from the contact buttons except when 
the car is over them. A very few failures in this 
respect would be sufficient to condemn the system. 
Another difficulty is to secure durability and cer- 
tain working in the switches, which have to make 
and break the circuit hundreds or thousands of 
times a day on roads of heavy traffic. Leakage of 





SS To Switch in Woolr 
Section a-b. 


Fig. 1. Surface Contact Electric Street Railway System of the General Electric Co. 






by a suitable box built against the side of houses 
along the line, as shown in Fig. 2. The cars and 
car equipment are identical with those running 
daily in all cities, with the addition of ten cells 
of storage battery, having a total capacity of 50 
ampere hours at 5 amperes, the two 13 ft. con- 
tact shoes suspended under the car directly over 
the buttons and a switch on the controller. The 
battery and switch are in series with a portion of 
the motor resistance. 

The operation of this system will be understood 
from the diagram, Fig. 3. A A’ A” are the negative 
contact plates, and B, B’ and B” are the positive 
contact plates. Both sets of plates are placed 
equal distances apart, a little less than one-half 
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_ . 70 Switch in Vawlt- 
Section c-d. 


General Plan of Track and Vertical Sections Through Contact Points. 


current is another difficulty. The track rails in 
all these systems carry the return current, and 
when the roadway is wet, leakage from the con- 
tact points across to the rail is apt to take place. 
Again it is difficult to secure freedom from noise 
in such a system due to the shock of the current 
collector striking the contact plates when the car 
is running rapidly. 

For some time the engineers of the General 
Electric Co, have been working upon a surface 
contact system, endeavoring to overcome the dif- 
ficulties above described, and they have attained 
such a measure of success that the General Elec- 
tric Co., through its French agents, has taken the 
contract to install this surface contact system on 
a railway three miles long at the famous Euro- 
pean resort, Monte Carlo. The company is also 
now at work changing to a surface contact sys- 
tem the entire system of electric tramways in its 
shops and yards at Schenectady. 

Among the departures from the work of pre- 
vious inventors in this field which characterize 
this new system is the successful use of the 
“magnetic blow out” principle, so well illustrated 
in the General Electric Co.’s magnetic circuit 
breaker, to obviate the destructive arcing that 
frequently occurs when the switches operate. 
Another important change is collecting the 
switches for a considerable length of track and 
placing them all in a manhole between the tracks, 
or in a small closed box, which may be attached 
to the side of a building or placed at any con- 
venient point. This largely obviates the sweat- 
ing which occurred when the magnetic devices 
were enclosed in small boxes along the track. 

In principle the system is extremely simple 
and necessitates practically no alterations in cur- 
rent practice, aside from the placing of the con- 
tact buttons, manholes and switches. The road- 
bed remains the same as for trolley roads. Man- 
holes are built at convenient distances, and con- 
duits for the feeder wires are placed along side 
or between the tracks. A single wire leads from 
each contact plate to its respective manhole, 
where will be installed one switch for each pair 
of buttons. Feeders are drawn into the conduits 
and tapped at each manhole exactly as must be 
done in any subsurface system, or the switches 
may be protected from moisture and tampering 


the length over all of the shoe. C, C’ C” repre- 
sent the automatic magnetic switches, and D, D’ 
and D” their corresponding armatures or contact 
makers. F is the positive or collecting shoe, E 
the negative or return shoe, and C is the track 
return. H and K are switches which form part of 
the controller, the latter connecting in, or cut- 
tung out, the cells of a small storage batt>2.cy, 
which is used only to energize the coil of the first 
switch through the plate over which the car 
passes in starting. After the armature of the first 
switch has been raised into contact and the line 
current has completed its circuit, the battery is 
cut cut by the forward movement of the con- 
troller handle. In the diagram the car is to 
move to the right and all the magnetic switches 
are open. The handle of the controller is turned 
to the first notch and switches H and K are 
closed. Current from the battery flows through a 
small portion of the motor resistance to the shoe, 
thence to contact plate A’ and through the coil 
C’, completing the circuit to the ground. The 
coil C’ thus energized, raises the armature D’, 





Fig. 3.- Diagram Showing Course of Electric Currents in 
Surface Contact Street Railway System. 


closes the circuit through the automatic switch 
and the line circuit and completes its path through 
the motors and through the greater part of the 
motor starting resistance, as shown by the ar- 
rows through the positive plate B’ and shoe F. 
Part of the return circuit goes to the storage 
eo which are kept constantly charged, and 
part through shoe E, negative contact plate A’ 
and coil C’ to ground, keeping the coil C’ energized 
and the automatic switch closed so long as the 
shoe remains on contact plate A’. Moving the 
controller handle forward from the first notch to 
the second notch opens the switch K, cuts out 





the battery and sends all the return 
through the coil C’. The shoes E and F 
diagram are a little longer than the dista; 
tween contact plates. Thus, when the ca; 
forward slightly, the shoe will be in conta 
the two contact plates A and A’ and the 
circait will divide, half going through coi! : 
half through coil C, energizing both and 
the armatures in the switches D’ and [Ip 
car moves forward and the shoe passes 
the contact plate A’. The circuit in the 
is broken, the armature D’ drops, cutting «), 
tirely positive plate B”, leaving it dead, 
lowing B’ still to receive current through 
closed switch at D. Shoe F moving forwar)! 


Fig. 2.—Group of Magnetic Switches in Case Attached 


to Wall of Building. 


makes contact with plate B before it leaves pla 
3’ and the current is uninterrupted in its flow. 
The form of the contact plates is shown in F 
1. They are first set in iron boxes and then su 
rounded by insulation. The contact plates « 
sist of two parts, a wearing piece screwed int» 
support and held by a spring washer. TI 
wearing piece can be removed readily withou 
disturbing the support. The standard shoe is 1} 
ft. long, the ends being curved upward slight 
to prevent catching. The shoes are support 
from the axles and have a slight upward ai 
downward movement to allow for any irregula: 
ties in the height of the contact plates. Th 
amoaat of drop in the shoe is regulated by a s: 
screw. 
EE a 


SURVEYING MINING CLAIMS.* 
By Charles Tappan. 


Surveys of mining claims by United States Deputy Min 
eral Survey.rs, for the purpose of securing a patent from 
the United States, ‘‘must close within five-tenths of a fo 
in one thousand feet.’’ (See Manual for 1895, page 10 
This requires an acturacy in the azimuth of the cours: 
within two minutes of the true meridian. To get resulis’ 
within this small limit of error and to run from 5,00 | 
8,000 ft. of lines per day over a rough mountain count: 
is what a deputy is usually expected to do, The work i- 
naturally divided into two heads, the transit work an! 
the chaining. 

To ‘‘deflect a course from the true meridian” with an 
error of only two minutes, it is necessary to have a goo! 
instrument. Personal habits and tastes will cause 01 
man to prefer an intrument that another might consid 
very undesirable. My own preference is for a very sma 
and light transit, the instrument and tripod togeth: 
weighing about 12 Ibs. and not encumbered with any sola 
apparatus, except a prismatic eye-piece to take direct o! 
servations on the sun. Not being familiar with the sola 
compass, I shall not attempt to discuss it merits, but wi 
merely say that I have heard it reported by members © 
this Society as being capable of setting off a line with on! 
one minute of error. Excellent results can be obtaine! 
by direct observations on the sun and reducing the ob 
servations by the formula 

cos. % Az -, S, cos. (s - p) 
cos. P cos. h 
where @ = latitude, h = sun’s altitude, p = sun's polar 
distance, and s = half sum of the three. There are se\- 





* A paper read before the Montana Society of Engineers 
and published in the “‘Journal of the Association of En 
gineering Societies,”’ 
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- solutions of the triangle, but the foregoing is 
ak When s is greater than 84° this formula 
tt be used, because the cosine of large angles 
rapidly. It is better, in such cases, to use the 


cg -/@ (8 — ®) sin. (s — h) 
sin. 4 Az = pec moulcian 
cos. @ cos. h 
4 of depending on one sight at the sun and one 
of the circles, it is better to take either two or 
ehts at the sun with the telescope erect and then 
r three with the telescope reversed (to do this it is 
ry to have @ full vertical circle); read the hori- 
and vertical circles at each sighting and take the 
for the computation. This corrects errors arising 
yn-adjustment of instrument, especially errors in 
imation, from unequal height of standards and in 
.-rtical circle. It takes only a few minutes longer to 
the several sights and readings. 

ways take a sight at the mark or foresight after ob- 

g the sun, to be certain that the transit has not 
moved during the observations. If the tripod has been 
wet. and if the observation is made the first thing in the 

ig, the heat of the sun may easily turn the transit 
two or three minutes, If possible, observations should 
be taken both before and after noon. The latitude usu- 
offers the greatest difficulty in this method of getting 
vurse. It is so often inconvenient to take a latitude 
pservation at noon, that the great majority of these com- 
putations are made from latitudes calculated from the pub- 
surveys. As the error in latitude, for a morning ob- 
seryation, causes an error in the result with an opposite 
sign from that of an afternoon observation, the mean of 
the two, provided they are taken at equal hours from noon, 
should give the correct azimuth. By using Professor 
Johnson's “Tables of Error in Azimuth by Solar Com- 
pass’ (reprinted in Gurley’s ‘‘Ephemeris’’), one can com- 
pare morning and evening observations taken at differ- 
ent hours from noon. For example, observations at lati- 
tude 40° at 10 a. m. and 5 p. m. give a difference of four 
minutes in azimuth. By the table, the morning observa- 
tion would be 2.6 minutes, the evening observation 1.3 
minute out, and the latitude one minute out. By making 
new set of computations with corrected latitude, one 
an ascertain whether the difference is actually occasioned 
by using the wrong latitude, or by some other error. If 
the former, the observations may be considered correct. 
If the latter, a new observation should be made. 

In running Hines, it is not usually necessary to use hubs 
with tacks. Almost always, in a mountainous country, 
unless the timber is heavy, a backsight or a foresight 
upon a distant object makes it easy to keep a line straight 
within 1 in. in 1,500 ft., without being over-careful in 
centering at each hub. It is very convenient, for future 
use, to sketch, in the field-book, the object used as a 
sight, and show the cross wires in the sketch. 

The long, thin steel tape is now almost universally used 
in chaining in this kind of surveying. The length of 
tapes depends greatly upon the character of the country, 
whether rolling hills, rough, rocky mountains, timbered 
or open. In the Upper Yellowstone country I first used a 
OO-ft. tape, but the country was either so exceeding 
rough, or else so heavily timbered, that about as rapid 
progress could be made with a 200-ft. tape. In Utah, 
especially in the foothills, distances of 500 ft. and more 
can very frequeatly be covered with one stretch of the 
tape. Experiments on a carefully measured base 492.4 ft. 
long, across a gulch, showed that a 500-ft. tape could be 
stretched by two men of ordinary strength, using a pull 
of probably 70 Ibs., to within lejs than one-tenth of a 
foot of the actual distance. The pull was not measured 
by a spring-balanee. It was as heavy a pull as could be 
conveniently made by a 150-lb. man, with the tape held as 
high as the telescope of the transit. In these experiments 
the tape was suspended clear of all supports, the angle of 
elevation, from one station to the other, was 5°, the length 
of tape between stations 494.3 ft., which, multiplied by 
cosine 5°, is = 494.42 ft. The tape was an ordinary Roe 
& Sons tape, marked every five feet with brass or copper 
plates, and every foot with a rivet. It is best to measure 
from the end of the telescope axis, and to measure the 
vertical angle to the hand of the head chainman. The 
precision with which the vertical angle should be meas- 
ured depends upon the steepness of the slope. For slopes 
less than 20°, it ig sufficient to read to 15 minutes. For 
reducing the measured distance to the horizontal, the most 
convenient thing to use is an old-fashinoed traverse table, 
such as is found in Scribner's ‘‘Pocket Book,’’ or Roe’s 
“Pocket Book.”” These have distances to one hundred 
for each % degree. As the tables are to two places of 
decimals, they can be used for distances up to 1,000 ft. 
for one decimal. 

The error that most frequently enters into this method 
of chaining is that of reading the tape length 10 ft. 
wrong; @. g., ome has the 178-ft. rivet, the first thing 
noticed is that the unit ig 8, and as the 180-ft. plate is 
the one seen first, the distance may very easily be writ- 
ten 188 in the note-book. By having the back flagman 
hold the back end of the tape upon the last station, one 
an double chain at every line at the expense of very little 
‘xtra time, except where the country is so open that the 
head chainman can proceed before the deputy reaches the 
next station. It is a very good practice to check by 
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stadia. As stadia rods are always cumbersome, it is de- 
sirable to find some good substitute. A piece of stout can- 
vas about one inch wide, 6 ft. long, and painted like a 
Philadelphia leveling rod, with a plumb and bob fastened 


+ to one end, can be easily read up to distances of five hun- 


dred feet, and when held by the top is sure to be plumb. 
This pocket rod is also very convenient in setting hubs 
that are hidden by intervening rocks or low brush, and 
for measuring distances to corners of buildings and other 
improvements, where extreme accuracy is not essential. 

A very pretty check on the chaining of long lines can 
be made whenever some distinct object is visible from 
both ends of the line and from one or more points aiong 
the line. Say the line is 1,500 ft. long, and at the start a 
dead tree-top is seen 30° to the left. By measuring Ue 
angle to the tree-top at 500, 1,000 and 1,500 ft., one has 
the base and two angles of three adjacent triangles. If 
the line common to two triangles is the same length 
when computed from either triangle, it follows that the 
line measured is correct. It takes but a few seconds to 
measure the angles, and a few minutes to make the com- 
putations. If the object is properly situated, it can be 
used as a check on the end lines. 


———EEEE 


STATISTICS OF RAILWAYS IN THE UNITED STATES 
FOR THE YEAR ENDING JUNE 30, 1896 

The Statistician of the Interstate Commerce 
Commission, Prof. Henry C. Adams, has furnished 
to the press an advance abstract of the forthcom- 
ing ninth annual statistical report of the Commis- 
sion. From it we take the following figures of 
principal interest to our readers: 

Mileage.—The total railway mileage in the United States 
on June 30, 1896, was 182,776 miles, there being an in- 
crease of 2,119 miles, or 1.17%, during the year. The 
aggregate length of railway mileage, including all tracks, 
on June 30, 18.6, was 240,129 miles, the increase being 
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1,533,509. Of this number, 448,854 were fitted with train 
brakes, and 545,583 with automatic couplers. The in 
27,339, and while 
the increase in the number fitted with train brakes was 





crease in equipment during the-year was 


86,356 and the increase in the number fitted with auto 
matic couplers was 136,727, the comparison shows that 
much remains to be done before the total equipment of 
railways will be furnished with the automatic appliances 


mentioned. 

On June 30, 1806, the number of passenger locomotives 
fitted with train brakes was S16, and the number of 
freight locomotives was 17,021 The number of passenger 
locomotives fitted with automatic couplers was 4,503, out 
of a total of 9,943, and the number of freight locomotives 
was 3, , out of a total of 20,351 The number of pas 
senger cars fitted with train brakes on June SO, ISK) 
was 32,413 and the number fitted with automatic couplers 
was 31,846, out of a total of 35,003. The number of cars 
in freight service fitted with train brakes was $70,058 
and the number fitted with automatis couplers was 50), 
233, out of a total of 1,221,887. 

Employees The number of men employed by the rail 
ways of the United States on June 30, 1806, shows an 








increase of 41,586, being S26,020, which gives 454 men 
per 100 miles of line. The corresponding figures for the 
year ending June 30, 18098, were S73,602 and 515 For 
the first time, a summary showing the amount of com 
pensation paid to the several classes of railway employees 
is presented in this report. It includes the compensation 
of over 90% of the employees for 1895 and 1806. Th: 
aggregate amount of money paid in wages and salaries 
as shown in the summary for the year ending June 30, 
1806, was $468,824,531, or 60.65° of the total operating 
expenses of railways. The aggregate compensation for 
1805, was $445,508,261, or 61.38% of the total operating ex- 
penses. 





Capitalization and Valuation.—The amount of railway 
capital on June 30, 1896, was $10,566.865,771, or $59,610 
per mile of line. These figures do not include current 
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Temperature. 
(Degrees Fahrenheit.) 


Wind. Precipitation—rain or 
melted snow—inches. 


Velocity in 























Pctio 
Stations miles per hour. a sadsetaul Wa. a 
eavies NOLO 
Average. Max. | Min. Range. ofmax. | Total. m rainy 
” B® average | Max. Velocity. 24 hours, days. 
oe Northfield, Vt........ 54.9 90 | 28 | 62 7.4 36 NW 1.43 0 58 “ 
2 | Portland, Me......... 59.0 | 94 | 39 5D 6.6 30 s 2.34 1.17 9 
s New York City....... 65.4 91 | 44 47 12.5 42 NW 1.64 0.98 6 
© | Pittsburg, Pa........ 67.6 96 | 38 58 3.7 24 NW 1.65 0.52 7 
oe QUIN Biliccds! seccee 69.5 | 94 | 42 | 52 15.7 39 | NE O.84 0.43 2 
& J Omaha, Neb......... 75.2 | 989 |} 45 54 7.2 29 NW 1.39 1.17 4 
= | St. Paul, Minn....... 67.6 90 | 38 52 6.8 32 NW 1.33 0.49 8 
t | Duluth, Minn........ 626 | £9 | 39 50 10.0 35 NW 3.14 1.09 6 
s Bismarck, N. Dak.... 67.:; | 102 | 32 | 7 9.2 34 Ss 0.30 0.10 4 
4 — i 
| Average........... | 65.4 | 94 | 38 56 8s 33 1.56 O.n2 8 
{ Washington, D.C.... | 68.2 | 97 42 55 5.4 28 NW 1.54 1.28 3 
a | Louisville,Ky........ | 74.5 | 100 42 58 6.1 33 sw 0.75 0.75 2 
@ | St Louis, Mo......... | 77.4 | 98 | 45 53 7.3 34 NW 0.09 0.09 1 
= | Savannah, Ga........ 74.2 | 92 46 46 9.2 40 | N 6.52 2.88 11 
© | Kansas eZ TR cee 76.2 | 99 | 47 52 64 24 ~ 1.38 1.06 3 
a j Jacksonville, Fla.... 76.3 94 | 49 | 45 8.2 36 NE 16.23 5.35 17 
5 | Chattanooga, Tenn.. | 74.4 96 | 46 | 50 5.3 28 SE 0.07 0.06 2 
4& | New Orleans. La..... 79.4 94 | 62 32 10.0 42 NE 3.19 2.31 8 
tS | Memphis, Tenn...... 78.0 96 | 49 | 47 8.0 2! ? 0 0 0 
& Palestine, Tex. ...... 77.8 | 100 | 49 51 5.9 26 NE - 1.36 0.70 5 
MVORRBES 6 6 c000 cee 75.7 97 | 48 | 49 7.2 32 3.11 1.45 5 
| j j 
« ( Helena, Mont........ | 57.8 81 30 51 | 6.2 36 sO SW 0 66 0.43 7 
= } Port Angeles, Wash.. 52. 75 36 | 39 4.6 20 | Ww 132 | 0.67 | ~ 
= | San Francisco, Cal .. 608 92 50 | 42 | 11.8 37 | Ww 0.10 008 | 2 
© | Salt Lake City, Utah. | 66.3 88 43 | 45 | 6.4 30 | sw 048 | O34 | 5 
& { Santa Fe. N. Mex.... 61.9 81 a) oe} 4S eC E 2.49 O88 | 15 
& ; Denver, Colo......... 66.4 93 40 | 53 | 68 | 33 | NW 044 0.37 3 
g | Yuma, Ariz..... 85.4 | 105 62 | 43 — | 28 SE 0.20 0.11 4 
E | Average... | 64.5 | 88 .464 | 0.81 0.41 6 


3,234 miles. The length of second track was 10,685 miles; 
of third track, 990 miles; of fourth track, 764 miles. The 
mileage of yard track and sidings was 44,912 miles. The 
number of railway corporations, June 30, 1896, was 1,985. 
Of this number, 1,008 maintained operating accounts, 752 
being classed as independent operating roads, and 226 
as subsidiary operating toads. Tue operated mileage 
aifected by reorganization and other corporate changes 
during the year ending June 30, 1896, was 13,271 miles, 
of which 11,734 miles pertained to reorganized roads. 
Equipment.—The total number of locomotives in service 
on June 30, 1896, was 35,950, or 251 more than on the 
same date of the preceding year. Of this number 0,945 
were passenger locomotives 20,351 were freight locomo- 
tives, 5,161 were switching locomotives, and 495 were un- 
classified. The number of cars of all classes in service 
was 1,297,649, indicating an increase of 27,088 cars dur- 
ing the year ending June 30, 1896. The number of cars 
assigned to the freight service increased 25,768, being 
1,221,887. It appears that the railways in the United 
States employ 20 locomotives and 713 cars per 100 miles 
of line. It is shown that 51,471 passengers were carried 
and 1,312,381 passenger miles accomplished per passenger 
locomotive. It is also shown that 37,634 tons of freight 
were carried and 4,684,210 ton-miles accomplished per 
freight locomotive. The total of equipment, including in 
the term locomotives and cars, on June 30, 1896, was 


liabilities, which, if included as a part of capital, as in 
former years, would increase the amount of outstanding 
capital about $613,000,000, making the amount per mile of 
line $63,068. The amount of capital stock was $5,226,- 
527,260, and the funded debt was $5,340,238,502. The 
amount of stock paying no dividend was 70.17% of the 
total. The amount of funded debt, not including equip- 
ment trust obligations, which paid no interest, was $860,- 
550, 442. Of the stock paying dividends, 1.68% of the 
total paid from 3 to 4%; 5.55% paid from 4 to 5%; 6.82% 
paid from 5 to 6%; 3.91% paid from 6 to 7%, and 4.37% 
paid from 7 to 8%. The total amount of dividends was 
$87,603,371, or 5.62% on the amount of stock on which 
some dividend was declared. The amount of bonds paying 
no interest was 11.40%; of miscellaneous obligations, 
15.05%, and of income bonds, 87.96%. 

Public Service.—The number of passengers carried dur- 
ing the year ending June 30, 1896, was 511,772,737, being 
an increase of 4,351,375 as compared with the year end- 
ing June 30, 1895. The number of passengers carried 
one mile per mile of line—that is, the figures indicating 
the density of passenger traffic during the year ending 
June 30, 1896—was 71,705, an increase of 3,133 in this 
item being shown. The number of tons of freight car- 
ried was 765,801,385. This is the largest tonnage ever 
reported for railways in the United States. The increase 
during the year was 69,130,214. The density af freight 








nl il 


mena 


Sap ot preening meee 





= 


SRT RET 


tne 


i 





ae ine 


pa cm bla 


Pe 2 esrT 


272 





traffic is shown by the number of tons of freight carried 
one mile per mile of line, which was 523,832. These fig- 
ures, as compared with those of the preceding year, show 
an increase of 44,342 ton-miles per mile of line. 

Earnings and Expenses.—The gross earnings of the rail- 
ways of the United States for the year ending June 50, 
1806, were $1,150,160,376, having increased in comparison 
with the previous year $74,797,914. The expenses of 
operation for the year covered by the report were $772,- 
OSU,0O44, being greater by $47,268,629 than the preceding 
year. 

The income from operation, that is, the amount of gross 
earnings remaining after the deduction of operating ex- 
penses, was $377,180,332, which exceeds the correspond- 
ing item for 1895 by $27,529,285. The income from other 
sources, mainly from leases and investments, was $12,- 
024,731, which, added to the income from operation, makes 
a total income of $506,205,063, The total deductions from 
income were $416,573,137, so that the net income out of 
which dividends and surplus were aeclared was $89,631,- 
v6. This small amount of surplus, however, shows an 
improvement, since the results of railway operations dur- 
ing the years 1805 and 1804, showed deficits of $20,845,- 
241, and $45,851,204, respectively. 

Railway Accidents.—The statistics submitted show that 
the number of railway employees killed during the year 
ending June 30, 1896, was 1,861, and the number injured 
was 2,100. These figures indicate an increase of 50 in 
the number killed, and of 4,273 in the number injured, 
as compared with the preceding year. The number of 
passengers killed was 181, and the number of passengers 
injured 2,873, being an increase of 11 in the number kil!ed 
and of 40S in the number injured. The number of per- 
sons other than employees and passengers killed was 4,406 
and the number injured 5,845. These figures include 
casualties to persons reported as trespassers, of whom 
“811 were killed and 4,468 were injured. From sum- 
maries showing the ratio of casualties it ts found that 
for every 444 men employed on railways 1 was killed, and 
fur every 28 men employed 1 was injured. A similar com- 
parison as to trainmen shows that 1 trainman was killed 
for each 152 trainmen employed, and that 1 trainman was 
injured for each 10 trainmen employed. The number of 
passengers carried for 1 passenger killed was 2,827,474, 
and the number of passengers carried for 1 passenger in- 
jured was 178,132. As showing in another way the im- 
munity of passengers from accidents, the report gives 
ratios based upon the number of miles traveled, from 
which it appears that 72,005,003 passenger-miles were ac- 
complished for every passenger killed, and 4,541,045 pas- 
senger-miles for every passenger injured, 

In conclusion the Statistician urges that reports 
should be secured frem express companies; from 
corporations owning rolling stock which is used in 
interstate traffic; from corporations owning depot 
property, elevators, ete., and from carriers by 
water so far as their business is interstate. 

- —- — 


BOOK REVIEWS. 


MAINTENANCE OF WAY STANDARDS ON AMERICAN 
RAILWAYS, and Rules and Instructions Governing 
Roadway Departments.—Compiled by F. A. Smith, C. 
E., Editor of ‘‘The Roadmaster and Foreman.’’ Chi- 
cago: Roadmaster and Foreman. Cloth; 7% x 5% Iins.; 
pp. 557; illustrated. Price, $1.50. 


This is not a treatise upon or discussion of track or track 
work, but a compilation of the rules and regulations issued 
by 13 railways to their roadway departments, and illus- 
trated by reproductions of the drawings of standard track 
materials and appliances of these and a few other roads. 
The plates are numbered in Arabic numerals, which is not 
to be commended, especially when the numbering reaches 
up to CLXIV., etc., as in this book. The rules are not 
given in full for each road, but extracts are made dealing 
with different parts of the work. Of course, with a book 
made up in this way, there can be no discussion of the 
subjects included, and no information as to the merits or 
defects of various appliances and rules, and in case of 
apparently conflicting rules the reader is of necessity left 
to take his choice as to which is the better or the more 
correct. The railways are all important trunk lines, and 
include 7 Eastern roads, 3 Southern roads and 3 Western 
ruads, with drawings of some standards of 6 miscellaneous 
roads. The book is a useful one for officers and employees 
of the roadway department, especially on those numerous 
roads which have as yet no regular rules for the instruc- 
tion of the trackmen. The compiler states that his aim 
has been to prepare the way for a uniform official code 
of maintenance of way standards and rules. 

LECTURES ON EXPLOSIVES.—A course of Lectures 
prepared especially as a manual and guide in_ the 
laboratory of the U. S. Artillery School. By Will- 
oughby Walke, First Lieutenant, 5th U. S. Artilery, 
Instructor. Second edition, revised and enlarged. 
New York, 1897: John Wiley & Sons. Cloth; 6x 9\4 
ins.; pp. 435; $4.00. 

This work is a general treatise upon explosives of all 
types, with a statement of their composition, chemical 
theory, effectiveness, application and treatment for mili- 
tary purposes. One of the early chapters is devoted to a 
description of all the ingredients entering into the com- 
position of explosives and the substances used in their 
preparation. The manufacture of gunpowder; its classi- 
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fication into many special forms, as resulting from uufer- 
ent treatments; the methods of testing gunpowders and 
the chemical theory of its combustion, are exhaustively 
treated. Under the general head of high explosives is 
found an almost bewildering variety of compounds, sub- 
divided as explosive mixtures of the chlorate class, nitro- 
substitution class, nitric derivative class, gun cotton, 
nitric ethers or nitroglycerine, dynamite, smokeless pow- 
ders, and explosives of the Sprengel class. Closing chap- 
ters treat of fulminates, the manipulation, storage and 
transport of high explosives, their application for military 
purposes and use in shells. The author has so treated his 
work that it is not only a valuable book of reference in all 
matters relating to explosives, but it is also interesting 
reading, to the engineer, at least. 
INFORMATION RESPECTING THE YUKON DISTRICT. 
From the Reports of Wm. Ogilvie, Dominion Land 
Surveyor, and from Other Sources. Pub. Doc., De- 


partment of the Interior, Ottawa, Canada. Paper, S8vo.; 
pp. 6; maps, 5; half-tone plates, 10. 


This report has just been issued in consequence of the 
great tide of emigration to the Klondyke gold mining 
region on the Yukon River, Alaska, but an introductory 
note warns persons against going to that remote country 
until better means of communication are established. Mr. 
Ogilvie’s report of his exploration made in 1887, and ex- 
tracts from his official letters during 1895 and up to Jan. 
23, 1897, occupy about 54 pages, and make most interesting 
reading, the report itself drawing the attention of the 
reader as does a boy’s book of adventure. The expedition 
was for the survey of the 141st meridian, forming the 
boundary between American and British Territory, and 
Mr. Ogilvie went up the Chilkoot Inlet and Taiya Inlet, 
and across to Lake Lindeman, encountering considerable 
trouble from the avarice and indolence of the Indians 
The Taiya Pass is said to be impracticable for a road or 
railway, but Mr. Ogilvie discovefed a lower and more prac- 
ticable pass, which he named the White Pass, leading 
northeast to the Tagish Lake. The party made its way 
from Lake Lindeman through adjacent lakes and down 
Miles Canyon (in which are several rapids) to Lake La- 
barge and the Lewes River, which latter river and the 
Pelly River unite at Fort Selkirk to form the Yukon River. 
The difficulties and characteristics of the route are de- 
scribed in detail, with much interesting professional in- 
formation as to the work of the survey, the development 
of the mineral resources and the peculiarities of the In- 
dians. The agricutural capacity of the country is not great 
enough to attract much attention, and while there a large 
extent of forest which would yield firewood and timber 
for mining work, there is little timber suitable for lumber. 
Coal and small quantities of gold-quartz were found, but 
Mr. Ogilvie predicted that rich finds of this quartz would 
be discovered, although most of the gold now being 
taken out is obtained from the gravel deposits by the 
s mple process of washing. Asbestos has also been found. 
The animals in the district include caribou, moose, bears, 
mountain sheep and goats, and a few wolves and arctic 
rabbits, but a boom in mining would soon lead to the ex- 
termination of the game along the river. The word ‘‘Klon- 
dak’’ is, he says, a mispronunciation of the Indian word 
“Thron-dak,’’ meaning ‘‘plentyof fish,’’this being a famous 
salmon stream. The statements of the richness of the gold 
deposits and the amount of gold obtained by crude appli- 
ances in a short time are calculated to make one’s mouth 
water, in spite of the records of the difficulties and dangers 
of getting into the district. The climate is wet, with 
heavy rainfall, and even with the continuous summer suo 
evaporation is slow, owing to the thick moss on the 
ground. During the winter the cold is intense, with con- 
siderable wind, while the cold and damp along the river 
cause rheumatic and lung troubles. The book includes a 
table of distances, a historical sketch, notes on means of 
access, and extracts from the reports of Inspector Con- 
stantine and Assistant Surgeon Wells (of the Northwest 
Mounted Police). 

TWENTY-FIRST YEAR-BOOK OF THE NEW YORK 
STATE REFORMATORY, for the fiscal year ending 
Sept. 30, 1896.—Z. R. Brockway, General Superintend- 


ent, Elmira, N. Y. Cloth; 8%x6 ins.; pp. 131, with 
illustrations and anthropometric tables. 


While not in the line of technical literature usually re- 
viewed by this journal, this publication is of such interest 
to every student of social problems that we believe it 
well worth notice here. The Elmira Reformatory has be- 
come famous as one of the most promising attempts ever 
made to reform instead of merely punish those convicted of 
minor crimes. This reformatory was founded by the state 
of New York about 20 years ago for the detention of pris- 
oners convicted of a first crime, but, as a matter of fact, 
fully 40% of those now in the Elmira Reformatory have 
had a previous experience of arrest or confinement in in- 
stitutions or prisons. The averaoge age of the 1,400 pris- 
oners is about 21 years. Under the system of treatmen: 
now in use there prisoners are divided into grades accord- 
ing to their character and intellectual ability. They are 
also grouped in classes for instruction in trades and for 
military drill. The general classes are again subdivided 
and the whole classification will ultimately constitute a 
manual training class, whose exercises will occupy the 
time of every day which is not devoted to the more gen- 
eral reformation department. Schools are established for 
education and trades instruction is given in many 
branches. In the latter connection it is stated that of the 
1,400 odd men now confined, less than 2% had trades on 
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their admission, and these were among the least r 
tive trades. The Reformatory gives good instru 
34 different trades, covering the six mechanical g: 
wood working and finishing, metal working, eons 
and fitting, domestic, decorative and liberal, typ 
and bookbinding. Of the 329 men paroled in the | 
324 obtained work at trades acquired at the insti:y 

A manual training experiment class of 141 m: n 
tablished at the beginning of the last year, and t! 
were selected from all the groups and subdivisi 
the completest possible adaptation of exercises to 
in view, which was mathematical quickening, s. 
trol and general mental quickening. These men w 
vided into three special groups and the course o/ 
for each group was as follows: 1. Athletics and 
thenics, cardboard construction, free hand and m 
cal drawing, mental arithmetic and wood turning. 2 
letics and calisthenics, advanced cardboard constru 
clay modeling, drawing, advanced mental arithmetic, ; 
ing, turning and pattern making, vise work. 3. Ath 
and calesthenics, simple cardboard construction, 
modeling, free hand drawing, wood earving and 
turning. The teaching force was composed of three . 
instructors and 20 trained inmate instructors, and 
course of study for each group covered one year. 
general result of this system of building up defectiy 
culties, out of the 141 men 28 showed decided impr 
ment during the year; 17 showed some improvem 
6 made partial improvement in school work, 
not in trades; 13 were withdrawn for invalidism, i: 
rigibility, etc.; 36 were still irresponsive, and 30 wer: 
recently assigned to warrant expectation of improvem 
at time of report. The system was extended to a class 
OO pupils in 1897, and the progress will be clos 
watched. The report fully describes the athletic exe: 


cises, which form an important part of the manual tra 
ing system. 


RAILWAY TRACK AND TRACK WORK.—By E. E. Rus- 
sell Tratman, A. M. Am. Soc. C. E., Associate Editor 
of Engineering News. New York: The Engineering 
News Publishing Co. 8vo.; cloth; pp. 418; illustra- 
tions, 227; tables, 40. Price, $3. 


Our established rule in reviewing our own publications 
is to do little more than quote the preface to the work, 
but it may be well for the information of our readers t 
call attention briefly to the very wide scope of this book. 

Part 1, on “Track,” opens with a discussion on the re- 
lation of track to the traffic which it carries, and then 
takes up in detail not only the roadbed construction and 
the ordinary track material (rails, wooden and steel ties, 
rail joints and fastenings, switches and frogs, fences, 
cattle guards, track tools, etc.), but also deals with such 
allied subjects as bridge floors, coal and water stations, 
turntables, mail cranes, section houses, track signs, th: 
protection of grade crossings, and the design and opera- 
tion of yards. 

Part 2, on ‘‘Track Work,’’ deals in detail with the regu- 
lar and varied work of maintenance, and includes also 
bridge, switch, curve and telegraph work, the clearing ot 
snow and wrecks, while it also includes double tracking, 
filling trestles, and other general improvements. The sys- 
tems of organization of the maintenance of way depart- 
ments are discussed, the duties of the roadmasters and 
other track officials are reviewed, and numerous examples 
are given of the forms of reports used in track work. Two 
folding tables give the details of the standard track con- 
struction of 52 railways. 

Having thus explained the scope of the work we giv: 
an abstract of the author’s preface: 


‘ 


Iu view of the importance of the railway track which 
carries the enormous railway traffic of the United States, 
and in view of the amount of engineering and technica! 
work involved in the construction and maintenance of 
the track, it may appear somewhat strange that the tech- 
nical literature on ‘the subject should be so limited. 
The first practical and comprehensive book on track and 
maintenance work as a whole was ‘‘The Roadmasters’ and 
Section Masters’ Guide,’’ written in 1871 by Mr. W. S$ 
Huntington, and revised and enlarged some years after 
ward by the late Mr. Charles Latimer. This was followed 
in 1886 by “‘Track,’’ written by Mr. W. B. Parsons, and 
this book had a very extensive sale, but has now been out 
of print for some years. This book is familiar to every 
engineer on railway work, but its scope was somewhat 
limited, and in many respects it is now behind the times. 
Probably the only other comprehensive work on the sub- 
ject is ‘‘The Trackman’s Helper,’’ written by Mr. J. Kin 
delan, being a practical book intended specially for the 
use of section foremen. It is true that there is a fairly 
extensive, but scattered, literature consisting of bodks 
and pamphlets on various individual details of track 
and track work, but the majority of these have only 4 
limited circulation, while the men who have collected a 
number of such works have rarely the time or opportunity 
to study and digest them. 

For these reasons and from the fact that inquiries are 
being continually made for a modern comprehensive book 
on track work, it appears that there is a large field open 
for the introduction of a work of this character, and it is 
to meet this demand that the present book on ‘‘Track and 
Track Work’’ has been prepared. The aim of the writer 
(who is the author of other works connected with railway 
track and its improvement) has been to treat the subject 
as comprehensively as possible. The book, therefore, in- 
cludes not only the systems which are everywhere appli- 
eable, and the general principles underlying track work, 
but also includes the numerous details of material, ap- 
pliances, and work, and the various methods of practice, 
which vary on different roads and in different sections of 
the country. It is thus fully representative of modern 
practice and standards on railways in all parts of the 
country. The various subjects incluged are treated not 
merely in a descriptive but also in*’a critical manner. 


with remarks upon the advantages and disadvantages of 
individual appliances and methods of work. 








